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dor the clouds of prejudice, which had fong 
overſpread the world, began to clear up, and men 


tending to Nature, that no fanciful hypotheſes 


would ever lead them to the true cauſes of thoſe 


various phenomena that inceffantly and every where 


meet the obſerver's eye; but that the narrow limits 


of the human' underſtanding confine the courfe of 


our reſearches to one fingle path; namely, that of 


experiment, 'or the uſe of our ſenſes. Yet, in this 
ſhort period, natural philoſophy hath riſen to a 


high pitch of improvement, and may with truth be 


ſaid to have made much greater advances towards 
perfection, ſince the experimental method was in- 
troduced, than in the many ages before. 


This is true with regard to every branch of na- 


tural philoſophy ; but more particularly with regard 


Ito chymiſtry. Though this ſcience cannot be faid 


to have ever exiſted without experiments, yet it la- 


boured under the ſame diſadvantages with the reſt; 


becauſe thoſe, who ſtudied it, made all their expe- 
riments with a view to confirm their own byporhe- 
ſes, and in conſequence of principles, which had 
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A N hundred and fifty years are ſcarce elapſed 


were convinced, by cultivating the ſciences, andjat- x 
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no foundation whatever ct in thei wild! imagina- 
tions. 

Hence aroſe that enormous heap,-that.incongru- 
ous jumble of facts, which ſome time ago conſti- 
tuted all the knowledge of chymiſts. Moſt of them, 
and eſpecially thoſe who aſſumed the pompous title 
of alchymiſts, were perſuaded that all the metals 
were no other than nature's rude unfiniſhed effays 
towards gold; which, by means of due 
coction in the howels of the earth, advanced gra- 
dually towards maturity, till at laſt they were per- 
ay conyerted i into that beautiful and precious pe 


On this e which, if not Jemonfirably 
falſe, is at leaſt utterly deſtitute of proof, and un- 


| | to Bail by a ſingle obſervation, they attempted 


niſh: what Nature had begun, by procuring to 
» the, imperfect metals this much deſired coction. 10 
attain it, they made an infinite number of experi- 
ments and trials; which all, conſpired to detect the 
falſity of their ſyſtem, and to ſatisfy men of ſenſe, 
that the methods they employed were very far from 
anſwering the purpoſe. 
However, as facts always promote the knowledge 
of nature, it happened that thoſe experiments, tho 
quite uſcleſs with regard to the end for which they 
Were originally made, proved the occaſion of ſeve- 
| ral curious dilcoyeries. 1 
Theſe lucky conſequences of their Wicke en la- 
bours raiſed: the courage of the chymiſts, or rather 
alchymiſts, who looked upon every, ſuch inſtance 
of ſucceſs as a new ſtep towards the grand work, 
and greatiy increaſed the fond opinion they enter- 
tained of themſelves, and of their art, which on 
that account they ſet up very high above all other 
: ſciences. Nay, they carried this notion of ſuperi- 
ority ſo. far, as to hold the reſt of mankind; un- 
worthy, or incapable, of riſing to ſuch ſublime 
6 det In conſequence thereof, ch 1 be⸗ 
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frons were all tropes and figures, its phixſes meta- 


an obſcure unintelligible Argon is che yuſtclho Tn. 
racter of the alehymiſtic language. 
Thus, by endeavouring to conceal their Wen 
thoſe: gentlemen rendered their art uſeleis tio man- 
kind, and brought it into deſer ved contempt. Bur, 
at fength the genius of true philoſophy ꝓrevailed in 
chymiſtry, as well as in the other ſciences. Some 
great men arofe, . who had generoſity enough to 
think their knowledge no otherways valuable than 
as it proved of ſervice to ſociety. They did their 
utmoſt to introduce both the knowledge and the 
practice of many important fecrets, till then of no 
uſeʒ they drew aſide the veil which hid the charms 
of chymiſtry ; and that ſcience emerging fronothe 
profound obſcurity, in which it had for mam ages 
lain concealed, Fa (or the admiratiomobthe wer 
as. ſoon as it appeared in open day.:!»devetal: facie» 
ties of ingeniqus men were ſormed in the: moſt 
learned countries of Europe, hol vięd- with one 
another: in their labaurs to execute thedn 
icheme, -and:rafſlied ; each, other by muthall * .- 9 
— 5 che 
moſt rapid progreſs, | enrichipgoand! perfreting the! 
arts derived from, or depending on it. Im a word 
it put on a new face, and became truly worthy of 
the title of ſcience; founding its principles and its, 
proceſſes on ſolid: experiments, and eon juſt -confes; 
quences deduced from thj em. bunhoi ar 
Since that time the art is hecomer fe: extenſty 
by the numerous diſcoveries, which CR eee 
already made, and are daily making, that large vo-! 
lumes are required to contain a complete treatiſe on 
the ſubject. In ſhort, chymiſtry may now, in ſome 
Ae be compared to geometry; each of ele 
ſciences takes in a moſt ample field of en 
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PREFACE. 


ech are derived ſe arts, not only uſeful but 
even necefſary to ſociery; 3 each hath.1 hos axioms and 
its undeniable principles, either demonſtrated from 
internal evidence, or founded on conſtant experi- 
ence; ſo that the one, as well as the other, may be 
reduced to certain fundamental truths, on which 
all the reſt are built. Theſe fundamental truths, 
connected togecher, and laid down with order and 
preciſion, form what we call the elements of a 
feience. It is well known, that there are many 
ſuch works relating to geometry, but it is not ſo with 
regard to n there being very few books 
which treat of this ſcience in an elementary manner. 
Yet it muſt be owned, that performances of this 
kind are exceedingly uſeful, Many who have a 
reliſh for the ſciences, but have not leiſure to read 
elaborate works which treat of them minutely,' are 
glad to meet with a book from which, without ſa- 
crifieing too much of their time, or neglecting their 
ordinary buſineſs, they may obtain a taſte or juſt 
notion of a ſcience that is not their principal ſtudy. 
Thoſe who ineline to go further, and learn more, 
may, by rrading an elementary tract, be enabled to 
underſtand authors who, as they commonly write 
only for proficieats in the art, are obſcure and 
hardly intelligible to mere beginners. Nay, I pre- 
ſume to ſay, that an elementary treatiſe of chymiſ - 
try may prove a very uſeful book; even to thoſe 
who have made ſome progreſs in the ſcience: tor, 
as it contains only the fundamental propofitions, 
and indeed is an abſtract of the whole art, it may 
help them to recollect the moſt important parts of 
what they have read in many different works, and 
fix in their memories the moſt efential truths, 
which might elſe be either confounded with others, 
or entirely forgot. And theſe are the motives 
which determined me to compoſe the work which 
I now offer to the public. 
The general * on which 1 proceed is to fup: 
5369 my C 
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PREFACE.” BT 
e my reader an abſolute novice in chymiſtry; 
| 8 from the moſt ſimple truths, and ſuch 
bt imply the loweſt degree of knowledge, to ſuch 
s are more complex, and require a greater ac- 
uaintance with nature. This order, which I have | 
aid down for my rule, hath obliged me to begin 
With examining the moſt ſimple ſubſtances that we 
now, and which we conſider as the elements where | 
f others are compoſed ; as, by knowing the pro- 
Perties of theſe elementary parts, we are naturally 
Ned to thoſe of their ſeveral combinations; and on 
Ine other hand, in order to know the properties of 
ompound bodies, it is neceſſary we ſhould be firſt 
Wcquainted with the properties of their principles. 
The ſame reaſon induced me, when enquiring into 
he properties of one ſubſtance, to taxe no notice 
of thoſe which relate to any other ſubſtance not 
reated of before. For example : as I treat of a- 
ids before metals, I ſay nothing under the head of 
hoſe acids concerning their power of diſſolving me- 
tals : that I defer till l come to the ſubject of me- 
tals: and thus I avoid ſpeaking . prematurely of a 
ubftance with which I ſuppoſe my reader wholly* 
nacquainted. And this method I was ſo much 
the more eaſily induced to follow, that I know of 
no chymical book written on the ſame plan. 
Atter diſcourſing of elements in general, I treat 
next of ſuch ſubſtances as are immediately compoſ- 
ed of them, and are, next to them, the moſt ſim 
ple: ſuch are all faline ſubſtances. This head com- 
prehends mineral acids, fixed alkalis, and their ſe- 
veral combinations ; the volatile ſulphuredus ſpirit, - 
ſulphur, phoſphorus, and the neutral ſalts which 
have an earth or fixed alkali for their bafis ; thoſe © 
which have for their baſis either a volatile alkali, - 
or ſome metallic ſubſtance, are referred, accordin 
to my general plan, to the heads under which I 
treat of thoſe ſubſtances. 
Metallic ſubſtances are ſcarcely more compound- 
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ed than the ſaline; which induces me to conſider 
them next. I begin with thoſe which are the moit 


- Ciples, being very ſtrongly. connected together, are 
 feparated with the greateſt e ſuch are the 
y 


Copper, Iron, Tin, and Lead. After theſe come 


Temi-metals, | becauſe it actually poſſeſſes certain 


of vegetable and animal bodies; that is, of thoſe 


its three different degrees or kinds, the ſpirituous 


ed from compound bodies, I give, in a diſtind 


ſiecond time under review, and gives me an oppo 


ſimple, or at leaſt ſeem to be ſo; becauſe their prin- 


metals properly ſo called: namely Gold, Silver, 
the ſemi- metals in order; to wit, Regulus of Anti- 
mony, Zinc, Biſmuth, and Regulus of Arſenic, 
Mercury being a doubtful ſubſtance, which ſome 
chymiſts rank with the metals, and others with the 


properties in common with each, I have treated of 
it in a ſeparate chapter, which ſtands between the 
metals and ſemi-metals, * — 
I next proceed to examine the ſeveral ſorts o 
oils, whether vegetable, which arc divided into 
Fat, eſſential, and empyreumatic ; or animal, and 
mineral oils, 3 | 
By examining theſe ſubſtances we obtain ideas o 
all the principles which enter into the compoſition 


ſubſtances that are capable of fermentation ; thi 
enables me to treat of fermentation in general; ot 


acetous, and putrid; and of the products of thoſ 
fermentations, ardent ſpirits, acids analogous to thoſ 
of vegetables and animals, and volatile alkalis. 
The order in which I treat of all theſe ſubſtance 
being different from that in which they are obtain 


chapter, a general idea of chymical decompoſitio 
with a view to ſhew the order in which they are ſe 
parated, from the ſeveral bodies in the compo 
tion whereof they are found. This brings them 


tunity of diſtinguiſhing thoſe which exiſt natural 
in compound bodies, from thoſe which are on 
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the reſult of a new combination of ſome of their 
principles produced by the fire. 
The ſucceeding chapter explains the Jate Mr. 
Geoffroy's table of affinities ; which I take tobe of 


the treat uſe at the end of an elementary tract like this 
er, ss it collects into one point of view the moſt eſſenti- 1 
me al and fundamental doctrines which are diſperſed 

nti-l through the work. N. e 

nic. I conclude with an account of the conſtruction of 


me ſuch veſſels and furnaces as are uſually employed 
thei in chymiſtry. | | PO tes wh, 

rain In this part I ſay nothing of any manual opera- 
d of tions, or the ſeveral ways of performing chymical 


proceſſes; reſerving theſe particulars for my trea - 
tiſe of practical chymiſtry, to which this muſt be 
conſidered as an introduction. 
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CH A b. I. 


Of the PeincieLEs of Badia. 


F Air. II. Of Hater. III. Of Farth; > IV. Of | 
Fire. V. Of the Phlogifton. Al 


HE object and principal end of Chymi- 
ſtry is to ſeparate the different ſubſtances 
l that enter into the compoſition of bo- 
dies; to examine each of them ſeparate- 
to diſcover their properties and relations; to 
compoſe; if poſſible, thoſe very ſubſtances; to 
ompare them together, and combine them with 
thers; to reunite them again into one body, ſo as 
d reproduce the original compound with all its 
roperties; or even to produce new compounds 
at never exiſted among the works of naturey 


rom mixtures of other matters n com · 
ned, 


Vo. I. 
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ELEMENTS Or THE 


- But this analyſis, or decompoſition, of bodies 
is finite ; we — ay unable to carry it beyond a cer. 
tain. limit. In whatever way we attempt to go fur. 
ther, we are always ſtopped by ſubſtances in which 
we can produce no change, which xill not ad- 
mit of being reſolved into others, and which 
ſtand as ſo many firm barriers obitrucling Our 
progreſs. 

To theſe ſubſtances; we may, in my opinion, give 
the title of Principles or Elements : at leaſt, with 
regard to us, they are really ſuch. Of this ſort the 
principal are Earth, Waters Air, and Fire. For 
though there. be ground to believe, that theſe are 
not the primary component parts, or the moſt ſim. 
ple elements, of matter; yet, as we know by ex. 
perience, chat our ſenſes cannot poſſibly diſcover 
the principles of which they are compoſed, it ſeems 
more nale to fix upon them, and conſider 
them as ſimple homogeneous bodies, and the prin. 
ciples of the reit, than to fatigue our minds with 
vain conjectures about the parts or elements of 
which they may conſiſt; ſeeing there is no criterion 
by which we can know whether we have hit upon 
the.truth,. or. whether the notions we have formed 
are mere anni We ſhall therefore conſider theſe 
four ſubſtances as the principles or elements of al 
che various compounds which nature preſents to 
our enquiries: becauſe of- all thoſe we have as yet 
diſcovered, they are in fact the moſt ſimple; and 
becauſe all our decompoſitions, all our experi 
ments on other bodies, plainly prove that they are 
at laſt reſolvable into theſe primary parts. 

Theſe principles do not enter in the ſame pro 
portion into all bodies: there are even {ome com: 
pounds in the compoſition of which this or that 
particular principle is not to be found. Thus Ai 
and Water ſeem to be wholly excluded from tht 

texture of Metals: at leaſt all the experiments tha 
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The ſubſtances compoſed immediately of theſe 


/ clements we ſhall call ſecondary principles; be- 


auſe in reality their ſeveral combinations with each 


cher, the interchangeable coalitions that take 


ace between them, conſtitute the different nmtmures 
f all other bodies; which, as they reſult from the 


nion both of primary and ſecondary principles, 


re properly entitled to the name of compounds or 
ins ä | 624542 Boa 
Before we enter upon the examination of com- 
ound ſubſtances, it is neceſſary to conſider: with 
ome attention the moſt fimple ones, or our four 
irſt principles, in order to diſcover their chief 
drOPETtIES, y . e 


. a 


Air is that fluid which we: conſtantly breathe; 
nd which ſurrounds the whole farface of the ter- 
eſtrial globe. Being heavy, like all other bodies, 
t penetrates into all places that are not either abſo- 
utely inacceſſible, or filled with ſome other body 
eavier than itſelf. Its principal property is to be 
uſceptible of condenfation and rarefaction; ſo that: 
he very ſame quantity of Air may occupy a much 
reater, or a much ſmaller ſpace, according to the 
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lifferent ſtate it is in. Heat and cold, or, if you 
vill, the preſenee and the abſence of the particles 
df Fire, are the moſt uſual cauſes, and indeed the 


eaſures, of-its condenfation and rarefaction: for 
t a certain quantity of air be heated, its bulk in- 
reaſes in proportion to the degree of heat apphed 
0 it; the conſequence of which is, that the ſame 
pace now contains fewer particles of air than it 
5 —22 Cold again produces juſt the oppoſite 

ect, | ein 
On this property which air has, of being con- 
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denſed and rarefied by heat, its elaſticity, or ſpring- 
ineſs, chiefly depends. For if Air were forced in- 
to a leſs compaſs, by condenſation, than it took up 


before, and then expoſed to a very conſiderable 


degree of cold, it would remain quite inactive, 
without exerting ſuch an effort as it uſually makes 


againſt the compreſſing body. On the other hand, 


the elaſticity of heated air ariſes only from hence, 


that being rarified by the action of fire, it requires 


much more ſpace than it occupied before. 
Air enters into the compoſition of many fub- 


| ſtances, eſpecially vegetable and animal bodies: for 


by . analyſing moſt of them ſuch a confiderable 

intity thereof is extricated, that fome naturaliſts 
have ſuſpected it to be altogether deſtitute of elaſti- 
city, when thus combined with the other principles 
in the compoſition of bodies. According to them 
the efficacy of the elaſtic power of the Air is ſo 
prodigious, and its force when compreſſed ſo ex- 


ceſſive, that it is not poſſible. the other component 


parts of bodies ſhould be able to confine ſo much 
of it, in that ſtate of compreſſion which it muſt 
needs undergo, if retaining its elaſticity it were pent 
up among them. 


However that be, this elaſtic property of the air 


produces the moſt ſingular and important pheno- 


mena, obſervable in the reſolution and compoſition 


of bodies. 
F. I. Of WATER. 


Water is a thing ſo well known, that it is almoſt 


needleſs to attempt giving a general idea of it here. 


Exery one knows that it is a tranſparent, inſipid 


ſubſtance, and uſually fluid. I ſay it is uſually ſo; 


for being expoſed to a certain degree of cold it be- 
comes ſolid: ſolidity therefore ſeems to be its moſt 


5 


natural ſtate. 


Water expoſed. to the fire grows hot; but only 
&.75 | | 
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a certain degree, beyond which its heat never 
ſes, be the force of fire applied to it ever ſo vio- 
at : it is known to have acquired this degree of 
2at by its boiling up with great tumult. Water 
nnot be made hotter, becauſe it is volatile, and 
capable of enduring the eat, without being eva- © 
grated and entirely diſſipated. 1 anne 1 VL 3 
If ſuch a violent and fudden heat be applied to 
ater; as will not allow it time to exhale gently in 
Napours, as when, for inſtance, a ſmall quantity 
Wcrcof is thrown upon a metal in fuſion, it is diſſi- 
Watcd at once with vaſt impetuoſity, producing a 
oft terrible and dangerous exploſion. This ſur- 
riſing effect may be accounted for from the inſtan-"* 
Wancous dilatation of the parts/ of the water itſelf 5 
r rather of the air it contains. Moreover, water 
nters into the texture of many bodies, both com- 
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m Wounds and ſecondary principles; but, like air, it 
ſo Neems to be excluded from the compoſition of all 
wetals and moſt minerals. For although an im- 
Nt. BWncnſe quantity of water exiſts in the bowels of the 
ch arch, moiſtening all its contents, it cannot be 
uit hence inferred that it is one of the principles of 
2nt 


ninerals, It is only interpoſed between their parts; 

or they may be entirely diveſted of it, without ax 
ort of decompoſition : indeed it is not capable . * 
n intimate connection with then. 


. . Rn 4 


We obſerved chat the two principles above treat- 


A of are volatile; that is, the action of fire ſepa- 
oft ates them from the bodics they help to com oe, 
Tc. arrying them quite off, and diſſipating them. Phat 
pid pf which we are now to ſpeak, namely Earth, is 


xed, and, when it is abſolutely pure, reſiſts the 
tmoſt force of fire. So that, whatever remains : 
of a body, after it hath been expoſed to the power | 
of the fierceſt. fire, muſt be conſidered as contain- 
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ing nearly all its earthly principle, and conſiſting 
chuefly thereof. I qualify my expreſſion thus for 
two reaſons: the firſt is, becauſe it often happens, 
that this remainder does not actually contain all the 
earth which exiſted originally in the mixt body de- 

compoſed by fire; ſince it will afterwards appear 
thin earth, though in its own nature fixed, may be 
rendered volatile by being intimately united with 0- 
ther ſubſtances which are ſo; and that, in fact, it 
is common enough for part of the earth of a body 
to be thus volatilized by its other principles: the 
ſecond is, that what remains after the calcination 

1 of a body is not generally its earth in perfect purity, 

= - but combined with ſome of its other principles, 

= which, though volatile 1 in their own natures, have 

4 been fixed by the union contracted between it and 
them. We ſhall, in the ſequel, produce ſome ex. 
amples to illuſtrate this theory. 

Earth therefore, properly ſo called, is a fixed 
e which is permanent in the fire. There 
is reaſon to think it very difficult if not impoſſible, 
to obtain the earthy principle entirely free from e. 
very other ſubſtance: for after our utmoſt endea 
vours to purify them, the earths we obtain fro 
different compounds are found to have differen 
properties, according to the different bodies fron 
which they are procured; or elſe, if thoſe earth 

be pure, we muſt allow chem to be eſſentially differ 
ent, ſeeing they have different properties. 

1 Farth, in general, with regard to its properties 
5 may be diſtributed into fuſible, and unfuſibl-; tha 

Is, into earth that is capable of melting or becom 
Ing fluid in the fire, and earth that conſtantly re 
mains in a ſolid form, never melting in the ſtrong 
eſt degree of heat to which we can expoſe it. 

be former is alſo called vitriftable, and the ſe 

cond unvitrifiable earth; becauſe, when | earth | 

' melted by the force of fire, i it becomes what we ca 
"glaſs, which is tel but the parts of eart 
Ni f brought 
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| rought 1 into nearer contact, and more cloſely uni- 
d by che means of fuſion. Perhaps the earth, 
Which we look upon as uncapable of vitrification, 
Wight be fuſed if we could apply to it a ſufficient 
egree of heat. It is at leaſt certain that ſome; 
Farths, or ſtones, which ſeparately reſiſt the force 
Ie fire ſo that they cannot be melted, become fu- 
le when mixed together. Experience convinced 
Nr. du Hamel that lime- ſtone and ſlate are of this 
ind. It is however undoubtedly true that one 
darth differs from another in its degree of fuſibili- 
and this gives ground to believe, that there may 


ions with fuſible earths, renders chem e to 
elt. 

Whatever may be in this, as there are carths: 
vhich we are abſolutely unable to vitrify, chat is a 


rifiable earths feem to be porous, for they imbibe 


97 3 Ear the. 


d. IV. of bar. 


The matter of the ſun, or of light, x. Phlogiſ- 
on, fire, the ſulphureous principle, the inflamma- 
dle matter, are all of them names by which the e- 


eem, that an accurate diſtinction hath not yet been 
de between the different ſtates in which it exiſts; 
hat is, between the phenomena of fire actually ex- 
iſting as a principle in the compoſition of bodic, 
and thoſe which it exhibits when exiſting ſepara 
and in its natural ſtate : nor have proper Haine 
appellations been aſſigned to it in thoie different cir- 
cumſtances. In the latter ſtate we may properly 
give it the names of fire, matter of the ſun, of 
"ght, and of heat ; and may conſidex in. as Ki ſub- 
ance 


de a ſpecies of earth abſolutely unvitrifiable in its 
nature, which, being mixed in different propor- 


ufficient reaſon for our diviſion of them. Unvi- 


rater; whence they have alſo got the name of 46. 


lement of fire is uſually denoted. But it ſhould 
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ſtance compoſed of infinitely ſmall particles, con- 
tinually agitated by a moſt rapid motion, and of 
conſequence, eſſentially fluid. 

This ſubſtance, of which the ſun may be called 
the general reſervoir, ſeems to flow inceſſantly from 
that ſource, diffuſing itſelf over the world, and 
through all the bodies we know; but not as a prin- 
ciple or eſſential part of them, ſince they may be 
deprived thereof, at leaſt in a great meaſure, with- 
out ſuffering any decompoſition. The greateſt 
change produced on them, by its preſence or its ab- 
ſence, is the rendering them fluid or ſolid : ſo that 
all other bodies may be deemed naturally ſolid ; fire 
alone eſſentially fluid, and the principle of Auidity 
in others. This being preſuppoſed, air itſelf mig ht 
become ſolid, if it could be entirely deprived of Re 
fire it contains; as bodies of moſt difficult fuſion 
become fluid, when penetrated by a ſufficient quan- 
tity of the particles of fire. 
| One of the chief properties of this pure fire is to 

penetrate eaſily into all bodies, and to diffuſe itſelf 
among them with a ſort of uniformity and equali- 
ty: for if a heated body be contiguous to a cold 
one, the former communicates to the latter. all its 
excels of heat, cooling in exact proportion as the 
other warms, till both come to have the very fame 
degree of heat. Heat, however, is naturally com- 
municable ſooneſt to the upper parts of a body; 
and conſequently, when a body cools, the under 
parts become ſooneſt cold. It hath been obſerved, 
for inſtance, that the lower extremity of a heated 
body, freely ſuſpended in the air, grows cold ſoon- 
er than the upper; and that when a bar of iron is 
red-hot at one end, and cold at the other, the 
cold end is much ſooner heated by placing the bar 
ſo that the hot end may be undermoſt, than when 
that end is turned uppermoſt. The levity of the 
matter of fire, and the vicinity of the earth, may 


* be the cauſes of chis phenomenon. How 
Another Com 
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Another property of fire is to dilate all bodies 

0 which it penetrates, This hath already been 
d New with regard to air and water; and it pro- 
m 5 ces the ſame effect on earth. | | Int 5 

1d i Fire is the moſt powerful agent we can employ. 
n- WS decompoſe bodies; and the greateſt degree of 


4 


be Nat producible by man, is that excited by the rays: 
h- 


the ſun, collected in the focus of a large burning 


eſt Nass. 


b- | 

Lat $. V. Of the PHLOGrSTON, 

Ire Te” e , 3 
ity. From what hath been ſaid concerning the nature 
zht fre, it is evidently impoſſible for us to fix and 


dnfine it in any body. Yet the phenomena at- 
nding the cumbuſtion of inflammable bodies 
ew, that they really contain the matter of fire as 
conſtituent principle. By what mechaniſm then 
this fluid, which is ſo ſubtle, ſo active, ſo diffi- 
lt to confine, fo capable of penetrating into e- 


ali - ry other ſubſtance 'in nature; how comes it, 1 
old , to be fo fixed as to make a component part of 
| its He moſt ſolid bodies? It is no eaſy matter to give 
the I ſatisfactory anſwer to this queſtion; Bur, with-: 


t pretending to gueſs the cauſe of the pheno- 


om- {W<20n, let us reſt contented with the certainty of 
dy; fact, the knowledge of which will uudoubtedlx 
der Nocure us conſiderable advantages. Let us there 
ved, re examine the properties of fire thus fixed 
ated id become a principle of bodies. To this ſub- 
zon- Nance, in order to diſtinguiſh it from pure arid” 


fixed fire, the chymiſts have aſſigned the pecu⸗ 


n is 

ther title of the Pylogiſton, which is indeed nes 
bar her than a Greek word for the inflammable 
chen atter: by which latter name, as well as by that 

the the ſulphureous principle, it is alſo ſometimes 
may led. It differs from elementary fire in the 


lowing particulars, 1, When united to a body, 
communicates to it neither heat nor light. 2. It 
produces 


E- ſeparating i it. from a body of which. it makes a-part; 
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uces'no change in its ſtate, wliether of ſolidityſ 
or fluidity: ſo that a ſolid body does not become 
fluid by the acceſſion of the Phlogiſton, and vice 
verſa; on ſolid bodies to which it is joined, being 
only rendered thereby more apt tobe fuſed by the 
force of the culinary fire. 3. We can convey ii 
from the body, with which it is joined, into ano 
the body, ſo that it ſhall enter into the compoſition 
thereof, and remain fixed in it, | 
On this occaſion both theſe bodies, that which { 
Is deprived of the Phlogiſton and that which re- 
ceives it, undergo very conſiderable alterations: 
and it 1s this laſt circumſtance, . in particular, that 
obliges us to diſtinguiſh the Phlogiſton from pure 
fire, and to conſider it as the element of fire com) 
bined with other ſubſtanee, . which ſerves it as all 
baſis for conſtituting a kind of fecondary principle 
For if there were no difference between - them, we 
ſhould be able to introduce and fix pure fire itſelf 
wherever we can introduce and fix the Phlogiſton i 
yet this is what we can by no means do, as*will ap 
pear from experiments to be afterwards produced, 
: Hitherto chymiſts have never been able to.obtai 
the Phlogiſton quite pure, and free from ever) 
other ſubſtance; for there are but two ways 0 


to wit, either by — ci ſome other body wi 
which it may unite the moment it quits the former; 
or elſe by calcining and burning the compound 
from which you deſire to ſever it. In the former 
caſe: it is evident that we do not get the Phlogiſton 
by itſelf, becauſe it only paſſes from one combina: 
tion into another; and in the latter, it is intireh 
_  diffipated in the decompoſition, ſo that no part o 

it can poſſibly be ſecured. 

The inflammability of a body is an infallible ſign 
that it contains a Phlogiſton ; — from a body 
not being inftammable, it cannot be inferred that! 


aontains none : for experiments have demonſtratec 
that 


— — 
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at certain metals-abound with it, which yet are 
no means inflammible. 8 
"SS Wc have now delivered what 1 1s moſt neceſſary to to 
known concerning the principles of bodies in 
eneral. They have many other qualities beſides 
g boſe above-mentioned; but we cannot properl 
e notice of them here, becauſe. they preſuppo 1 
2 acquaintance with ſome other thin . 
Wodics, of which we have hitherto aid nothing; : 
tending to treat of them in the ſequel, as occaſion 
all offer. We ſhall only obſerve in this place, 
nat when animal and vegetable matters are burnt, 
ſuch a manner as to hinder them from flaming, 
me part of the Phlogiſton contained in them u- 
Witcs intimately with their moſt fixed earthy parts, 
Ind with them forms a compound, that can be 
Wonfumed only by making it red-hot in the open 
Wir, where it ſparkles and waſtes away, without e- 
Wicting any flame. This compound is called a Coal. 
e {hall enquire into the properties of this coal 
Inder the head of oils : At preſent it ſuffices that 
e know in general what it is, and that it readily 
ommunicates to other bodies the Phlogiſton it 
ontains. 
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CHAP II. 


| gene ral vi ieu of the Relations or Affmities 10 
tween Bodies. 


baron we can reduce ki bodies to the 
firſt principles above pointed out, we obtain, 
analyſing them, certain ſubſtances which are in- 
ed more fimple than the bodies they helped to 
ompoſe, yet are themſelves compoſed of our pri- 
mts principles. They are therefore at one * 
e 


lazy 


of. 


Secondly, It may be laid down as a general rule, 


B 3H 


daily: obſeryation, to prove that different bodies 


the "TAN time | back. wr and 3 For 
which reafon we ſhall, as was before ſaid, callthem 
by the name of ſecondary principles. Saline and 
olly matters chiefly conſtitute this clas. But be. 
e enter upon an examination. of thei; 
properties, it isfit- we lay before the reader a gene, 
view of what chymiſts underſtand by the rela, 
tions or affinities of bodies; becauſe it is neceſ. 
to know theſe, in order to a diſtinct concep-· 
tion of che different ebeenatzans we are to treat 


Al the experiments Kitherto e coneur with | 


1 5 5 rinciples or compounds, have ſuch. a mu- 
tual $i + ormity, relation, affinity, or attraction, in 
you will call it fo, as diſpoſes ſome of them to joinſi 
and unite together, while they are. incapable of 
contrafting any, union with others. This effect 
whateyer be its cauſe, will enable us to account for 
and connect together, all the phenomena that chy: 
miſtry produces. The nature of this univerſal af 
fection of matter is diſtinctly laid down j in the fol- 
lowing propoſitions, 

Firſt, If one ſubſtance hath any affinity or con: 
ee with another, the two will unite together, 
and form one compound. 


that all ſimilar ſubſtances have an affinity with each 
other, and are conſequently diſpoſed to unite ; as 
water wich water, earth with earth, Go. 
Thirdly, Subſtances that unite together loſe ſome 
of; their ſeparate properties; and the compounds 
reſulting From their union partake of the proper 
ties. of thoſe, ſubſtances en ſerve ay cheir dal 
Wii 
Fourthly, The 3-44-98 * — Es are, the 
mqre perceptible and conſiderable are their affini 
ties: Whence it follows, that the leſs bodies are 
nn. the more difficult it is to n 
EM 
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tle or crix. 


* 
; that is, to ſeparate" from each other 1 
8 of which they conſiſt. 
Fifthly, If a body confiſt of two x "RIES 
d this compound be preſented a third ſubſtance 


o 
* „ 


euß at has no ir at all. with one of the two pri- 
nei hary ſubſtances a oreſaid, buy has a greater affinity 
ay ith the other than thoſe two ſubſtances have witch 


ach other, there will enſue a decompoſition, and 
new union; chat is, the third ſubſtance will ſepa- 


ier, coaleſce with that which has an affinity with 
, form therewich a new combination, and diſen- 
age the other, which will then be left at liberty, 
nd ſuch as it was before it had ee any 
nion. a 
Sischly, It happens n that hes a | third 
ubſtarce is preſented to a body conſiſting of two 
abſtances, no decompoſition follows ; but the two 


for, omppunding ſubſtances, without quitting each 
hy: ther, unite with the ſubſtance ] preſented to ther, 
fe nd form a combination of Nas principles: And 
10Ol- 


is comes to paſs when that third ſubſtance has an 
qual, or nearly equal, affinity with each of the 


0 happen even when the third ſubſtance hath no 
ffinity but with one of the compounding ſubſtances 
only. To produce ſuch an effect, it is ſufficient 
hat one of the two compounding ſubſtances have 
a the third body a relation equal, or nerd ual, 
o that which it Wis to the other co 10189 dag Rab! 
ance, with which it is already com 1 nce 
t follows, that two mubläaeres which, when apart, 
rom all others, are incapable of contracting any 
ion, _ be rendered capable of incorporating 
ogether. j ſome meaſure, and becoming parts of 
he ue com e by Wen: with th _ 


ubſtance, wi 
Anity, 155 g 4 1 (WTI 0 £43! 4 


Nate the two compounding ſubſtances; from each o- 


ompounding ſubſtances. The ſame thing may al- 


eee dB 4 20 25g, . 
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„ nter or hw" 


*becauſe, as we juſt now ſaid, they have 'a"greats 


elf. combined with another body, having à degri 
"of affinity with that one, ſufficient ' to Tm Lag | 


affinities, and thenee enſues a double decompoſito | 


and a double combination. 


miſtry, will be confirmed and illuſtrated by appli 
ing them, as we ſhall do, to the ſeveral caſes, 4A 
which our defign in this treatiſe obliges us to give | 


x 7 
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1. ot Acids. 2. Of Alkalis. 3. Of the Mari 


| P. a hors 1. water be intimately united 0 
pound, which, according to our third propofitic 


and of water; and this combination principal 
forms what is called a faline ſubſtance. Conſequen co. 
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Opening; A body which, of itſelf, canner di 
ade a compound conſiſting! of two-ſubſtaticyi 


affinity with each other than it has with | either 'of 


them, becomes [nevertheleſs capable of ſeparatin 
the' two by uniting with one of them, when it is i 


its own want thereof. Tis that caſe there are 


- Theſe fundamental truths, Froen which we ſhal 
dediice an explanation of all the Phenomena in ch) 


circumſtantial account, 


dees ehesten 


o Salin Shane in general. 
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particle of earth, the reſult will be a new con 


of affinities, will partake of the proprties of car 


I every faline ſubſtance muſt have an affinity wi 
E and with water, and be capable of unitiſ f ſolv 
wich both or either of them, whether they be ſep tio 
ſes or mixed * and accordipgly tis progiſÞoratu 
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ty characteriſes all ſalts, or ſaline ſubſtances, in 


A neral. „ Be 2. £7 TN AL ng 105 | , 4 1 
ce Water being volatile and ,carth fixed, ſalts in 


Ate eeral are leſs volatile than the former, and leſs. 
ed than, the latter; that js, fire, which cannot 


in latilize and carry off pure, earth, is capable of 
s WW ifying and volatilizing a ſaline fubſtance; bat 
green this requires a greater degree of heat than is 
na -cflary for producing the ſame effects on pure 
„ „ eie 
atio There are ſeveral ſorts of ſalts, differing from 


e another, in reſpect either of the quantity, or 
e quality of the earth in their compoſition; or, 


Ch) ly, they differ on account of ſome additional 
pp inciples, which Hot being combined with them in 
oy 0 ficient quantity to hinder their ſaline properties 
ive nenen een 

, 


9m Appearing, permit them to retain the name of 
Its, though they render them very different from 
e ſimpleſt ſaline ſubſtances. 


ls ena infer, en har den ene gf 
alts in general, that ſome of them muſt be more, 
me leſs, fixed or volatile than others, and ſome 
ore, ſome leſs, diſpoſed to unite with water, 
ith earth, of with particular ſorts of earth, ac- 
prding to the nature or the proportion of their 


inciples. Ki 


Iarin 


Pink that every ſaline ſubſtance is actually a com- 
with nation of car th. and W ater, oyr | 
- conff&Þ*cring- on this ſubject. The firſt is, the, cont 
ol" ſalts have with earth and water, or the prap er- 
ear they, poſſeſs in common with, both. Of theſe . 
cipal 
quen 
19 
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2 ; i 
chymiſts have not yet been able to proeure a fa 
line ſubſtance, by combining earth and water toge 
ther. This favours a ſiſpicioir, that, beſides the 
two, there is ſome other principle in the compoſ 
tion of ſalts, which efcapes our reſearches, becauſ 
we cannot preſerve it when we decompoſe them MW 
bur it is ſuthcient to our purpoſe, that water ani 
earth are demonſtrably amongſt the real principle 
of faline ſubſtances, and that no experiment hath 
CVEr. ſhewn us Any. other. n 
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Of all faline fubſtances, the ſimpleſt is that callet 
an «cid, on account of its taſte; which is like tha 
of verjuice, ſorrel, vinegar, and other four things 
which for the fame reaſon are alſo called acids. B 
this peculiar taſte are acids chiefly known. The 
have moreover the property of turning all the blu 
and violet colours of vegetables red, which diſtin 

guiſhes them from all other ſales. 
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Fhe form, under which acids moſt common 
appear, is that of a tranſparent liquor; thougl 
ſolidity is rather their natural ſtate, This is owin! 
to their affinity with water; which is fo great that 
when they contain but juſt as much of it as is ne 
ceſlary to conſtitute them ſalts, and confequent) 
have a ſolid form, they rapidly unite therewith thi 
moment they come into contact with it: and as thi 
air is always loaded with moiſture and aqueous va 
pours, its contact alone is ſufficient to liquify them 
becauſe. they unite with its bumidity, imbibe 
greedily, and by that means become fluid. W. 
therefore ſay, they attract the moiſture of the ait 
This change of a ſalt from a ſolid to a fluid ſtat 
by the ſole contact of the air, is alſo called deliguiun 
ſo that when a falt changes in this manner from 
ſolid into a fluid form, it is faid to run per deligu 
Um. Acids being the ſimpleſt ſpecies o * 


8. abide affinities with different ſubſtances are 
onger than thoſe of any other fort of falt wit 


5 > ſame ſubſtances ; which is . Fr ng to, our 
| n rth propoſition concerning aſſiuities. 8 
* Acids in general have a great afſtnity with cake? 


at with which they moſt readily unite is the unvi- 
fiable earth to which we gave the name of ab- 


n — n SACS =" wy IS" has : 


by -bent earth. They ſeem not to act at all upon 
P rißable carths, fach as ſand, nor yet upon fome 


her kinds of earth, at leaſt while they are in their. 
tural ſtate, Yet the nature of: theſe carths' ma 

in ſome meaſure changed, by making them red 
dt in the fire, and then quenching them ſuddenly 
cold water: for by repeating this often they are 
ought nearer to the nature of abſorbent earths, 


/ ü 


1 ky 9 


tha d rendered capable of uniting with acids. 
50 When an gi liquor is:mixed with. an abſorbent « 
 Wrth, for inſtance with chalk, theſe two fubſtances:. 


ſtantly ruſh into union, with ſo much impetuoſitys 
pecially if the acid liquor be as much dephlegmat- 
, Or contain as little water; as may be, that a great 
dulition is immediately produced, attended with . 
dniiderable hiſſing, heat; and vapours, whicharile : 
he very inſtant..o&: their conjunction. 

From the combination of an acid wich an abſorb⸗ . 
t earth there ariſes a ne compound, Which ſome 
hymiſts have called / ſalſum; becauſe the acid 
y uniting witch the earth loſes + its ſour taſte, and 
cquires: another not unlike that of the.. commons: 


g to the different ſorts of acids and carths :com- - 


em ined together. The acid at the ſame time loſes its 
4a. roperty- of turning vegetable blues. and. violet F@ - 


durs red. 

Tf we enquire-what is become. of its og to 
* with water, we ſhall find that the earth, which 
f-itſelf is not ſoluble in water, bath by its union 
ith the acid acquired a facility of diſſolving there- - 
oF lo that our ur al ſaffron is ſoluble in water. Is 
B. 3 — x0 
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a-ſalt uſed in our kitchens ; yet varying, accord 


* 
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on the other hand, the acid hath, by its union with 
the earth, loſt part of the affinity i it had with wa 
ter; ſo chat if a ſal ſalſum be dried, and freed of : 
ſuperfluous humidity, it will remain in that dry ſol 
hd form, inſteag'of attracting the moiſture of c 31 
air, and running per deliguium, as the acid would 
do if it were pure and unmixed with earth. How 
ever, this general rule admits of ſome exceptions 
and we ſhall-have occaſion in another place to tak 
notice of certain combinations of acids with earthyi 
which till continue to attract the moiſture of tl 
air, though not ſo ſtrongly as a pure acid. i 
Acids have likewiſe a great affinity with tha 
Phlog iſton. When we come to treat of each acid 
in Con, we ſhall examine the combinations off 
cach with the Phlogiſton : they differ ſo widely 
from one another, and many of them are ſo Jittk 
known, that we cannot at preſent give any gener: 
idea of them, 


1 
ö 


$ II. of ALKALIS. 5 


Alkalis are ſaline ations! in. which then 
is a greater proportion of earth than in acids. Th. 
principal arguments that may be adduced to prov 
this fact are theſe: Firſt, if they be treated in thi 
manner propoſed above for analyſing, ſaline ſul 
ſtances, we obtain from them a much greater quan 
tity of earth than we do from acids. Secondly 
by combining certain acids with certain earths, . 
can produce Alkalis; or at leaſt ſuch ſaline com 
ones as greatly reſemble them. Our third an 
aft argument is drawn from the properties of thok 
alkalis which, when pure and unadulterated wit 
any other principle, have leſs affinity with wate 
than acids have, and are alſo more fixed, reſiſting 
the utmoſt force of fire. On this account it ! 
that they have obtained the title of fixed, as wel 
as to 8 them from another ſpegics ow ö 

. ail, 
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ali, to be conſidered rent which is impure 
nd volatile. 
Though fixed alkalis, whe wy; ſuſtain the ut- 
Woſt violence of fire without flying off in rapours, 
is remarkable that, being boiled with whter | man 
Wpcn veſſel, conſiderable quantities of them: ; Title 
ith the ſteam: an effect which muſt be attributed 
o the great affinity between theſe two ſubſtances, 
Wy means whereof water communicates ſome part 
Pt its volatility to the fixed ſalt. 
Alkalis freed of their ſuperfluous humidity, by 
W alcination, attract the moiſture of the air, but not 
Wo ſtrongly as acids: ſo that it is eaſier o Procure 
Ind preſerve them in a ſolid form. 

They flow in the fire, and are then capable of 
Wnitiog with vitrifiable earths, and of forming there: 
ith true glaſs, which, however, will partake of 
heir properties, if they be uſed in ſufficient gar 
ty, 
As they melt more readily than vicrifiable earth, 
hey facilitate its fuſion ; ſo that a weaker fire will 
educe it to glaſs, when a fixed alkali is Jane with 
t, than will melt it without that addition. 
Alkalis are known by their taſte, which is acrid 
nd fiery; and by the properties they poſleſs of 
urning certain vegetable blues and violet nen 
green; particularly ſyrop of violet. 
Their affinity with acids is greater than hit be 
blorbent earths ; and hence it comes to paſs. that 
fan alkali be preſented to a combanideth of an 
cid with an abſorbent earth, the earth will be ſepa- 
ated from the acid by the alkali, and a new union 
detween- the acid and the alkali will take place, 
This is both an inſtance and a proof of our fifth 
F concerning affinitiee . 
If a pure alkali be preſented to a pure 50 „hey 
uſh together with violence; and produce the ſame 
wenomena As were obſerved in the union of an 
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abſorbent earth with an acid; but i in a greater and 
more remarkable degree. 


Fixed alkalis may in- general be divided into two 


ſorts: one of theſe hath all the above recited pro- 
perties; but the other poſſeſſes ſome that are pecu- 
Har to itſelf. We ſhall conſider this latter ſort mor? 
e under the head of ſea-falt. 


F. III. of NEUr nA Saves. 


N acid and the alkali tlius uniting mutually 
rob each other of their charaCteriſtic properties; 
fo that the compound reſulting from their union 
produces no change in the blue colours of vegeta- 
dles, and has a tafte which is neither ſour nor a. 
crid, but ſaltiſn A ſaline combination of this kind 
js for chat reaſon : named ſal ſalſum, ſal medium, or 1 
neutral ſalt. Such combinations are alſo called by 
the plain general name of ſalts, 

It muſt be obſerved that, in order to make theſe 
tits perfectly neutral, it is neceſſary that neither 
of the two ſaline-principles: of which they are com- 
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pounded: be predominant over the other; for in 


that caſe they will have the properties of the pre- 
vailing principle. 
theſe ſaline ſubſtances can unite with the other but 
in a limited proportion, beyond which there can 
be no further coalition between them. The action 
by which this 
termed ſaturation x and the inſtant when ſuch pro- 
portions of the two ſaline ſubſtances are mixed to 
gether, that the one is incorporated with as muc 
of the other as it can poſſibly take up, is called th 
point of ſaturation, All this is equally applicab 
to the combination of an acid with an abſorbent 
earth, 

The combination is known to be perfect, that 1s 
the point of ſaturation is known to be obtainec 


when after repeated affuſions of an acid in ſmal 
quantitie 


* 


perfect union is accompliſhed i 


The reaſon is this : neither olf 
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hantities to an alkali, or an abſorbent earth, we 
ad choſe phenomena ceaſe, which" in füch caſe 
pnftantly esd the cbnflict of uon, as we fai 
dove, Fe 8 ebullition, hiffing, Kt. and we 
Lay be aſfared the Latur ation 18 complete vben the 
0 compound hath neither an acid nor an* ac 
ſte, nor in the leaſt changes the blue colours of 


zgetables. | 9 
Neutral falts have not ſo great { 6 affair 'with 
ater as either acids or Alkalis Rave; becaule! they 


re more compounded: for we fervor before, 
at che affinities of the moſt tompoumded bodies 
e generally weaker than thoſe of che moſt ſimple." 
A konſe ange“ hereof few neutral ſalts, when” 
ried, attract the moiſture' of the air; and thoſe 
Wat do, attract it more flow And im leſs quantity 
an either acids or Alkalis dvb. 
KAlt neutral falts are ſolüdle "R Waters - but more 


Ir leſs readily, and in a greater or ſmaller quantity, 
Wc cording, to the nature of their e Fe 
les. ein lit Ante 14 

Water made boiling hot difſolves a greater qunn- 
ty of thoſe ſalts ieh do not attract the molſture 
4 the air, than when it is cold; and indeed it maſt 
e boiling hot t6 take up as much of them as it is 
apable of diflolving: but as for thoſe which run 
the air, ere difference, if there be ay: is ba” 
erceptible. 67 et et alt n 10 ne 
Some Bente ſalts liave the x 1 of ſhooting 


Po cryſtals; and others have it not. 

d 10 The nature of cryſtallization is this : Water can- 
7 ot diſſelve, nor keep in ſolution, more than a de- 
d Aste quantity of any particular falt: when 
5 erefore ſuch a quantity of water is evaporated 
ben 


rom the ſolution of a falt capable of cryſtalliza- 
Jon, that the remainder contains juſt as much falt 


nat s it can diſſolve, then by pee the 'Evapora- 
= ion, the falt gradually f̃ecovers its ſolid form, and 
fy oneretes into ſeveral little tranſparent: maſſes call- 


ed 


. 


| 22 * Or IE 
ed Cryſtals, E ele tab” hive; de figures, 
all differing from one another according to the ſpe. 
cies of falk of which they are formed. DifferenM 
methods of evaporating ſaline ſolutions have differ. 
ent effects on the figure and regularity. of the Cry: 
ſtals; and each particular fort of ſalt requires a pe. 
culiar method of evaporation to make its en | 
perfectly regular. 

A ſolution of ſalt deſigned for eryſtallzatiob i 
uſually evaporated by means of fire to a pellicle; 
that is, till the ſalt begin to concrete; which is per- 
ceived by a kind of thin dark ſkin chat gathers on 
the ſurface of the liquor, and is formed of the 
cryſtallized particles of ſalt. When this |pelliclM 
appears the ſolution is ſuffered to cool, and the cry 
ſtals form therein faſter or ſlower according to the 
ſort of ſalt in hand. If the evaporation be carried 
on briſkly to perfect dryneſs, no cryſtals will bf 
formed, and only an irregular maſs of falt will be 
obtained. 

The reaſons why no cryſtals appear when che e 
vaporation is haſtily performed, and carried on tc 
dryneſs, are, firſt, that the partieles of ſalt, being 
always in motion while the ox is bot, have 
not time to exert their mutual affinities, and to u- 
nite together as cryſtallization requires: ſecondly 
that a certain quantity of water enters into the ver 
compoſition of cryſtals ; which is therefore abſo- 
lutely neceſſary to their formation, and in a, greater 
or ſmaller proportion rains to the nature of 

the ſalt *. 

If theſe cryſtallized. falts be expoſed to the fire 
they firſt part with that moiſture which is not ne 
eller to a faline, annere an. and which they re 


0 Thoſ- whe mu the iat to ſee a more AM accoul 
of the Cryſtalliz ation of neutral ſalts, may read Mr. Rouelle's excel 
lent memoir on that ſubject, among thoſe of the dagen of ſcien 


ces for . 
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WY" only by means of their cryſtallization : after 
args they begin ih flowy but with different degrees 
f fuſibilty. 
It muſt be obſe bv] oF at certain ſalts melt as ſoon 
they are ex the fire; namely, thoſe 
W hich retain a 25 rf of water in cryRailizing, 
Wt this fluor which they ſo readily acquire muſt 
e carefully diſtinguiſhed from actual fuſion : for 
is owing only to their ſuperfluous humidity, Which 
eat renders capable of diſſolving and liquifying 
em; ſo that when it is evaporated the ſalt ceaſes 
) be fluid, and requires a much greater degree of 
re to bring i it into real fuſion. 
The neutral ſalts that do not cryſtallize, may, in- 


thi eed, be dried by ' evaporating. the water which 
ried ceps them fluid; but by becoming ſolid they ac- 
be ire no regular form ; they again attract yg moi- 


ure of the air, and are thereby melted into a li- 
uor. Theſe may be called ligueſcent ſalts, - 
Moſt of the neutral falts, that conſiſt of an acid 
dined with a fixed alkali, or with an abſorbent 
arth, are themſelves fixed and reſiſt the force of 
re; yet ſeveral of them, if they be diſſolved in 
ater. ind the ſolution boiled and rere fly 
ff along with the ſteams. | | 
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ther ſubſtance. That from which we obtain 4 it wi 


called Oil of vitriol; on account of a certain un 
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1. Io he ane acid, 141 Ot the dee aci 
ts 6 dab . the marine, 8 b 


10 5 61. 07 the Unrvnnoat, Ac. 


MI univerſal ff is FR cue, becauſe it is, if 
fact, the acid which is moſt univerſally diffuſſſj 
ed through all nature, in waters, in the armoſpher 
-and in ba. bowels of the earth. But it is:{eldoolf 
pure; being almoſt always combined with:ſome 
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moſt caſe and in the greateſt quantity, is 3 
mineral which we thall conſider afterwards: 
this is the reaſon why it is called the! vitrialic ac 
ane name by which it is beſt now mn. 
When the vitriolic acid contains 1 lid 
1 yet enough to give it a fluid form, it | 


oſity belonging to it. In truth this name is ve 
improperly beſtowed on it; for we ſhall afterward 
ſee that, bating this unctuouſneſs, it has none 
the properties of oils. But this is not the only in 
propriety in names that we ſhall have occaſion 
cenſure. | 

If the vitriolic acid contain wk a it 
then called Spirit of vitriol, When it does not col 
tain enough to render it fluid, and ſo is in a fol 
form, it is named the Icy oil of vitriol. 

When oil of vitriol highly een is mix 
with water, they ruſh into union with fuch impet 


. that, the moment aac touch each "as 
El 


* 
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THEORY OF 'CHYMISTRY. I 
ere ariſes a hiſſing noiſe, like that of red · hot iron 
unged in cold water, together with' a very couſi- 
rable degree of heat, proportioned to the degree 
which the acid was concentrate. 
If inſtead of miving chis — 4040 * 
ter, you only leave it expoſed to the air for ſome 
Ne, ic attracts the moiſture thereof, and imbibes 
Wnoſt greedily. Both its bulk and its weight are 
reaſed by this acceſſion; and if it be under an 
form, chad is, if it be concreted; the phlegm 
1s acquired will ſoon reſolve it into a fluid. 
The addition of water renders the vitriolic * 
d indeed all other acids, weaker in one ſenſe; 
ich is, that when they are very aqueous they 
we on the tongue a! much fainter taſte of acidity, 
d are leſs active in the ſolution of ſome particu- 
bodies: but that occaſions no change in the 
engih of their affinities, but in ſome caſes rather 
ables them to diſſolve ſeveral ſubſtances, which, 
en well er Ae are not capable of 


acking, » 


The vitriolic acid e tha point af ſax 
 ]Mration with a particular abſorbent earth, the na- 
iti re of which is not yet. well known, forms a neu- 


l {alt that cryſtallizes, This falt is called Alum, 
d the figure of its cryſtals is that of an: oRahe- 
on, or ſolid of eight tides. Theſe octahedra are 
angular pyramids, the angles of which are ſo cut 
chat four of the furfaces are hexagons, a the” 
her four triangles, '- ol 0 hs ie wth 
There are ſeveral ſorts of as which difler ac- 
rding to the earths combined with the vitriolic 
id. Alum diſſolves eaſily in water, and in cry 
lization retains a conſiderable quantity of it; 3 
ich is the reaſon that being expoſed to the fire it 
dily melts, ſwelling and: puffing up as its ſuper- 
ous moiſture. exhales. When «that is quite va 
rated, the remainder is called Burnt Alum, and. 
ery” difficule to fuſe. | The acid of che e alum 46 
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ay by this calginavion. :;iItg., taſte 
tith, with a degree of ropghneſs: and oſtringen 


40 


"Wang kind of neutral ſalt called Felenites, whict 
ſtallizes in different forms according to the natun 
of its earth. There are numberleſs 1prings of wal 
ter infected with diſſolved ſelenites but when th 
Alt is once cryſtallized, it is exceeding: difficult Mrte: 
diſſolve it in water a ſecond time. For tliat puſh; 
poſe a very great quantity of water js, neceflaryi 
and moreover it muſt boil ; for an c anal? of | 
8 diſſolved ſelenites N a ſolid form, and & 1 
a powder to the bottom of che veſſel. 
nt an alkah be preſented to the. ſelenites, or t 
9 theſe ſalts, —· ˖́2» to the principles w 
have laid down, will be thereby decompoſed; tha hd i 
is, the acid will quit the — and join the * Ge 
Ui, with which it hath a. greater affinity. de 
From this conjunction of the vitriolie acid 25 on 
fred alkali, there reſults another ſart of. neuti | 
falt, which is called Arcanum duplicatum, Sal WMomr 
:duobus, and Vitriolated tartar, becauſe: one of U . 
ng alkalis moſt in uſe is called ſalt of tartar. f 6 
Vitriolated tartar is almoſt as hard to, diſſolve ine; 
water. as che ſelenites. It ſhoots into: eight ſidq e v 
cryſtals, having the apices of the pyramids pre atin 
obtuſe, Les taſte is ſakiſh, inclining to bitter 2 
it decrepitates on burning coals. It requires a vel 
great degree of fire to por tay it: low. r 0 
Ihe Mtriolic acid is capable of uniting with ti 
Phlogiſton,: 0 or rather it, has: a, greater affinity wiletain 
it than, with any other body: wence it. follofht fr 
that all, co ds, of which it makes, a part, Hipk 
| 18 decompoſed. by means of che phlogiſton,. 
| - From the. conjunction of. the vitriolic acid wi 
che phlogiſion, - ariſes a compound called Mine 
e — it 45 daun iber Fouad m 
+; flo 20 iN : 1 9541. ATTY : 0D 4 1809 bows 
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oercls of the earth; 1 18 alſo called Sulphur vim; 

ſimply, ſulp W 
Sulphur is abſolutely nfotuhle? in water, und i in- 
pable of contracting any fort of union with it, It 
elts with a very moderate of heat, and 
limes in fine light downy tufts called Flowirs of 
valW/pbur, By being thus ſublimed it ſuffers no de- 
thWmpoſition, let the operation be repeated ever ſe 

ien; fo that ſublimed ſulphur, or flower of ſul- 
hur, hath exactly the ſame properties as fulphur 
at has never been ſablimed, 
f ſulphur be expoſed to a briſk heat we fi open 

. it takes fire, burns, and is wholly conſumed. 
is deflagration of fulphur is the only means we 
we of decompoſing it, in order to obtain its acid 
purity. The phlogiſton i is deſtroyed by the flame, 
nd the acid exhales in vapours : theſe vapours col- 
ted have all the properties of the vitriolie acid, 
d differ from it only as they ſtill retain ſome por- 
on of the Phlogiſton; which, however, ſoon quits 
em of its own accord, if the free acceſs of the 
ommon air be not precluded... 

The portion of Phlogiſton retained vy the acid 
f ſulphur is much more conſiderable when that 
eral 1 is burnt gradually and ſlowly : in that caſt 
e vapours which riſe from it have ſuch a pene- 
ating odour, that they inſtantanebuſſy ſuffot ate 
y perſon who draws in a certain quantity of them. 
ith his breath, Fheſe vapours conſtitute what is 
lied the volatile ſpirit of ſulphur.” There is reafon 
o think-rbis portion of phlogiſton which che acid 
tains; is cbmbined there with in a manner 'differ- 
tfrom that in which cheſe two are united” in the 
Ipkur irſelf; for, as has Juſt been obſerved, no- 
ing but actual burning is capable of ſeparating 
e vitriolie acid and the phlogiſton, which by their 
ion form fulpt * the volatile fpirie of 
üphur they neouſſy when ex ofed 
o ch open air; char is, the e phlogiſton flies off and 
2 leaves 


| | 
| 
; 
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dee ce acid, which then bene 10 levery x 


Ipect fimilar to the vitriolic acid. 
a 2 the volatile ſpirit of fulphus 3 is compoun| . 
as we have aſſerted it to be, appears, evidently fronlli 
Hence, that whenever the vitrialic acid touches an 
ſubſtance containing the phlogiſton provided th 
Phlogiſton be diſengaged or opened to a certain de 
gree, a volatile ſpirit of ſulphur . is infallibly anf 
immediately generated. This ſpirit hath, all: uf 


properties of acids, but conſider ably weakene wy 
and of courſe lefs perceptible. It unites, with ail 5 
en. earths or fixed alkalis; and with then N 
forms neutral ſalts: but when combined there wii 14 
it may be ſeparated from thence by the vitriolic ac h 
and indeed by any of the mineral acids, becauſe i © 
affinitics are weaker, Sulphur hath the proper... 
of uniting with abſorbent _ but not near i 49 
intimately as with fixed alkalis. 
If equal parts of ſulphur. and an allzali be melia 
together, they incorporate with each other; an 
from their conjunction proceeds a compound of Wir. - 
"mor unpleaſant ſmell, : much, ike chat of rotte 5 
eggs, and of a red colour nearly reſembling. tha 
Of an animal liver, which has occaſioned it ta be: 1 
| the name of Hepar ſulphuris, or liver of ſulphur. | Hay 
In this compoſition the fixed alkali communicate E 
tg tlie fulphur the property of diſſolving in water At 
and hence. 1 it comes that liver of. ſulphur may b 47 
made as yell when the alkali j is. diſſolved by wat ann, 
5 a fluid, as when it is fuſed * the action irit 
ets 
8 lphur, has * aMinity than any acid with th Tag 
55 * FH oboe: and 5 Ao liver. 01 ſulphur ma 8. 
e decompounded by any acid whatever; . whid Ta 
Ny unite with the fixed alkali, form therewith af 
0 tral ſalt, and ſeparate the ſulphur. f ecef] 
If liver of ſulphur be diſſolved in water, and | uy 


acid poured thereon, the liquor, which was ard 
1 605 before, ar turns to an opaque white; 


becaul 


n auſe the ſulphur, being forced to quit its union 
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„ 


the alkali, loſes at the ſame time the property; 
liſſolying in water, and appears again in its own” 
que ny The 32 quor thus made white by the 


r phur is called Mill by ſulphur. 


f this liquor be ſuffered tq ſtand ſtill for ſome. 
e, the particles of ſulphur, now moſt, mimutely 
ided, gradually approach each other, unite, and 
inſenlibly to the bottom of the veſſel; and then 
liquor recovers its tranſparency, , The, ſylpbuy” 
; depoſited on the bottom of the veſſel is. "called 
> Magiftery,or Precipitate of ſulphur, The names 
Magiſtery and Precipitate are alſo given to alt 


ſtances whatever that are ſeparated from anos | 


er by this method; which is the reaſon that ue 
> the expreſſion of precipitating one ſubſtance, by. 
other,: to ſignify the ſeparating one of eng by : ; 
ans of the other, | ho ABS 


9. II. Of the Ninadus Ants, 8 8 
It is not certainly known what conftitutes the , 
fference between the nitrous acid and. the vitrio- 
acid, with regard to the conſtituent principles 
each. The moſt probable opinion is, that the 
trous acid is no other than the vitriolic acid com- 
ned with a certain quantity of phlogiſton by the | 
eans of putrefaction. If it be ſo, the phlogiſton 
uſt be united with. the univerſal acid i in another 
anner than it is in ſulphur, and in its volatile 
dirit: for the nitrous acid differs from them bot 
tits properties. What gives ground for this opi- 
ion is, that the nitrous acid is never found but in 
arths and ſtones which have been impregnated 
ith matters ſubject _ to putrefaction, and which 
crefore muſt contain the phlogiſton, For it is 
eceſſary juſt to obſerve here, though it be not . 
roper to enter ET into the ſubject, 
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an ge ſuſc tible * trefa ane ! 
tain the od hg 1 8 0 WT wy 3 
| The nitrous. acid combined with certain abſo = 
bent earths, fuch aß bat warble, boles, fon 
neural, falts which do not eryſtallize; and hid 
"after being dried, run d air per deliguiym. ' 
Att thoſe neutral ſalts which confiſt of ithe.n 


a "ww acid joined to an earth, may be. decompoſe 
b à fixed ee with which tlie acid unites; au eu 
d from this union of the F 


Jo 


ed alkali, refults a new Net 
Þ called, * ; DF). ax f 


Ae es! in] ho 3 3 ſide way 4 
Each other: it has a ſaltiſh taſte, which n 
ſenfation of 0 on. the, tongue. 
Ibis ſalt eafil es in water; which, wheli 
| — Mk hot, ger up * a greater quantity then 
© 
'It flows with a pretty moderate degree of heat 
and continues fixed therein; but being purged by 
briſk fire, and in the open air, it lets go ſome pa 
of i its acid, and indeed flies off itſelf in part. 
The moſt remarkable property of nitre, and thi 
; which characterizes it, is its fulmination or explc 
fion.; the nature of which is as follows: 
When nitre touches any ſubſtance containing 
Phlogiſton, and actually ignated, that is, actual 
on fire, it burſts out 5 a. flame, burns, and is de 
componnded with much noiſe. .-. - 
Tn this deflagration the acid js diſnpated, and t to 
ally ſeparated from the alkali, which nom rem: | 
: by id, Wy 
_ Indeed the acid, at leaſt the ercaceſ part ow” it 
by this means quite deſtroyed. The alkali whicl 
5 left when nitre is decompounded by deflagration 
i 
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called in general 'Fix#d Mitre, and, more parti. 
larly, nitre fixed by ſuch and fuch a fubſtance as 
as uſed in the operation; But if nitre be defla 

d, wifrkr an inffammable fubſtance contain Fd 
itriolle acid; as fülphur, for inſtance, OE 
t produced by the deflagration is not a pure als 
ali); but retains a good deal of the vitriolic aig, 
thay combining F bath now f. Forayec 


eutral ſalt. * 8 IJ . 
s haye b been ar þ oſs tb ihe re a- 


- 
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Hithtree e | 
net on why nitre Bes, and ed, Junded i 1 "fe 
peta i ranner above mentioned, when it comes in c 
da with a Phlogiſton properly circumftanced "For 
iſteſhy part, I conjecture it to be for the fame reale 
ſauf hat vitriolated tartar 50 decompounded in 


Aditi * of a Phlogi viz, the nitrous acid, 


avin reater aftniry with the Phlo than 
th he Bed alkali, naturally quits 1 "Hatter to 


Win with the — and ſo produces a Kind of 
wheelWlphur, differing bably from. the common. ful 
ther Hhur, formed by the vitriolic acid, in that it is 

ombuſtible to A a degree, as to take fire, and be 
heifhynſumed. in the very moment of its production; 5 
d by 


chat it is impofſible to prevent its being thus de: 
e Pa | 2 


ayst 
Aces 


the 8 e r 1 r a 


royed, and conſequently 1 le to avi 3 
pport of this opinion, let it he 8 ered, 
ze concurrence of the PHogiſton i is ab dlutely ne. 
Mary to produce this deflagration, atid that the 
atter of pure fire is altogether incapable 6f | 
git; for, though nitre be expoſed to hes m 90 
olent degree of 2 the 


even that in the focus of th 
oſt p Powerful burning glaſs, it will 1 ig 


d tha 
explt 


ning 
Etuall 
1 is & 


znd t0 
email 


ill fark effect ever happen till the nitre 

to contact with a Phlogiſton properly ſo je 
at is, the matter of fire exiſting as a princjpl e: © 
me body ; and it is moreover 1 frm! thi 
logiſton be actually 6n fire, and” ab 

e igncous motion, or elſe chat the lere i ar 19 


a 2 
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red-hot, and fo penetrated with fire as to Kindle 


any inflammable matter that touches i it. 

This experiment, among others, helps to ſhey 
the diſtinction that ought to be made between pure 
elementary fire, and fire become a principle of 
Ne. wag to which we have given the name of Phlo- 

iſton. 
1 Before we leave this ſabj ect, we ſhall obſerve 


that nitre deflagrates only =. ſuch ſubſtances af 
contain the Phlogiſton in its fimpleſt and pureitF 


form; ſuch as charcoal, ſulphur, and the metal 
line ſubſtances ; and that, though it will not de. 


flagrate without the addition o ſome combuſtible 


matter, it is nevertheleſs the only known body 


that will burn, and make other combuſtibles burn 
with it, in cloſe veſlels, without the admiſſion off 


freſh : air. . | | 
be nitrous acid hath. not ſo great an affinity 
with earths and alkalis as the vitriolic acid hath 
with the ſame ſubſtances; whence it follows that 
the vitriolic acid decompoſes all neutral ſalts ariſing 
from a combination of the nitrous acid with an 
earth or an alkali, The vitriolic acid expells the 
nitrous acid, unites with the ſubſtance which ſerved 
it for a babs,. and therewith. Forms a neutral falt 
which is an alum, a ſelenites, or a vitriolated tar: 
tar, according to the nature of that baſis, 

The nitrous acid, when thus ſeparated from it 
baſis, by the vitriolic acid, is named Spirit of Nit 
or Aqua Fortis, If it be dephlegmated, or CONtall 
but little ſuperfluous water, it exhales in reddi. 
vapous ; theſe vapours, being condenſed and col: 
lected, form 2 liguor of a browniſh yellow, that in: 
cefſantly emits vapours of the ſame colour, and 0 
2/, ppngent, diſagreeable ſmell, "Theſe characten 
have procured it the names of Smoaking Spirit 9 
Nitre, and Ye/bw Aqua Fortis, This property il 
the nitrous acid, of exhaling in va ours, ſhews i 


to be Jeſs fixed than the vitriolic acid ; for the lat 
O31, bs; ter 


l ever vo pubs dephle 
r c yields any vapqurs, on # any; nel 


ee 


el Of ile Acip or 88 eur. G7 , 
The acid of ſeatfalt is ſo, called becauſe: it, is in 
& obtained from ſuch ſea - ſalt as is uſed in our 
tchens. It. is not certainly known in what this a- 
W differs from the vitriolic and the nitrous, with 
ard to its conſtituent parts. Several. of the 
Wicit chymiſts, ſuch as Becher and Stahl, are of 
inion that the marine acid is no ether chan the 
iverſal acid united to a particular principle which 

icy call a mercurial earth. Concerning chis earth 
We {hall have occaſion. to day more, when we come 
D treat of metallic. ſubſtances : But. in che · mean 
me, it muſt be owned, that the truth of this opi- 
ion is ſo far from being proved by ;a ſufficjent 
umber of experiments, that the very exiſtence” of 
ch a mercurial earth is not yet well eſtabbſhed.; 
d therefore, that e may not excced the bounds 
| our Knowledge, Wwe Hall content Hurſelves with 


clivering here the properties which, characteriaze 
e acid. in queſtion, and by which it is ctingully 


| from the two others conſidered above. 
When it is combined with abſorbent capths, ſack 
lime and chalk; it forms a neutral {alt that docs 
ot cryſtalize, and, when dried, attracts the mois 
re of, the air, If the abſorbent. earth be not fully 
turated with the marine acid, the ſalt thereby 
red has the properties of a fixed alkali : and 
K is what made us ſay, when we were on the 
bj<C& of thoſe ſalts, . that they might be imitated. by 
wbining an earth with an = The marine acid, 
ke the reſt, hath. not ſo great an Allngly ml 
rths as with fixed alkalis. * | 
When it is combined with the Hg it forms 3 
eutr al ſalt which ſhoots into cubiqal eryſtals, This 
ut ls inclined to grow moilt 1 in the air, and is. cbn2 
ſequently 


ſequemly one of thoſe which water diffolves in 
qual quantities, at leaſt as to ſenſe, anne it 
voiling hot or quite cold. | 
The affinity of rhis acid with alkalis and abſ 1 
bent earths is not ſo great as that of the 'vitriolf 
and nitrous acids with the ſame ſubſtances: when 
it follows that, when combined therewirh, it may ' 
ſeparated from them by either of thoſe acids. 
The acid of ſea- ſalt, thus diſengaged from 
2 which ſerved. it for a baſis,” is called i 
i of ſalt, When it contains but little phlegm il 
of a lemon colour, and continually emits ' ma 
white, very denſe, and very elaſtic vapours; all 
| which account it is named the /moaking ſpirit | 
falt. Its ſmell is not diſagreeable, nor much'unlid 
that of ſaffron; but extremely quick and ſuffoca . 
ing when it ſmokes. | | 
The acid of ſea- ſalt, like the other two, ſeen 
to have a greater affinity with the Phlogiſton, t 
with fixed alkalis. We are led to this opinion 
a very curious operation, which gives ground 
think chat ſea - ſalt may be decompoſed by the pr 
per application of a ſubſtance conctalning the Ph 
iſton. 
1 From the marine acid combined with a PI 
giſton reſults a kind of ſulphur, differing from f 
common fort in many reſpects; but pariiewlarly | 
this property, that it takes fire of irfelf upon beißß 
texpoſed to the open air. This combination is al 
led FEngliſb Phoſphorus, Phoſphorus of Urine, \ 
cauſe it is generally n Woes, urine; or, 0 
1 1 15110 9 
This combination of the marine ackd with a Ph = 
Aon f is not eaſily effected; becauſe it requires 
cult operation in appropriated veſſels. f 
cheſe reaſons it does not always ſucceed; and ph 
phorus is ſo ſcarce and dear, chat hitherto chymi 
have not been able to make on it the experime 
My to difcover all its properties. If pho; ph 


* 


by 0 


be . nne ant ds. the: air, 2; {ſmall 
tity of an acid liquor may be obtained from it, 
ch ſeems to be ſpirit of fait, but either akered, 
| mT with. ſome adventitious matter; for it 
ys (cveral properties that are not to be found in the 
e marine acid; ſuch as, leaving a fixed: fofible 
ſtance, behind it when expoſed to a ſtrong fire, 
being eaſily combined — 4 the een o ak 
eproduce a phoſphorus. 70 
WP hoſphorns reſembles ſulphur in daveral of i its 
perties; it is ſoluble in oils ; it melts with a 
ue heat: it is very combuſtible; it burns withs 
producing ſoot; and its flame 3 is e and 
t ih. 
rom what has — ſaid of tha union 1 the 264d 
ea: ſalt with a fixed alkali, and of the neutral ſalt 
Wulting therefrom, it may be concluded that this 
Witral ſalt is no other than the common kitchen- 
„ But it muſt be obſerved chat the fixed alkali, 
Dich is the natural baſis of the common ſalt ob- 
ed from ſea - water, is of a ſort ſome what differs 
from fixed alkalis in general, and hach certain 
perties peculiar to itſelf. For, 1 N 
i. The bafis of ſea-ſalt differs gn others fixed 
alias in this, that it cryſtallizes like a neutral:falt. 
nE. It does not grow moiſt in the air: on che con: 
arly! Y, when expoſed to the air, it loſes part of the 
bei er that united with it in cryſtallization, by which 
is ins its cryſtals loſe their tranſparency, become: 
1c, t vere, 2 and fall into a fine flour, {1 
oi When combined with the vitriolitic acid. to the 
nt of ſaturation, it forms a neutral ſalr differs 
piu from vitriolated tartar, firſt inn the f igure of 
uirscryſtals, which are oblong fix-ſided ſolids; fex 
ah, in its quantity of water, arhich in cryſtallil 
4 phi jon unites therewith in a much greater propor- 
þywil than with vitriolated tartar ; whence it follows. 
rimeif this. falt diſſolves in water more readily thaw 
m—©_G I lated-tartar; '5 thirdly. in that it flows with a 


very 
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very modetate d Aegret of Heat, whereas vitriclatet q 
tartat requires à very ferer amg 
Ik the acid of 'fea-falt de ſeparated from its ba 
by mest of the vitriolte acid, it is eaſy to ſee thai 
when the. tion is finiſhed, the falt we Hay 1 
been Speaking of muſt be che refult. A famoulli 
chymiſt, named Glauber, was the firſt who extra 
ed the ipirit of file in this männer, examined the 
neutral falt reſulting from bis proceſs, and finding 
it 'tohave ſome firgular YToperties, called it his Sa or 
mitabile, or wonderful falt: On this adcount it ! 
fein called 'Glauber's Jet mirapile; or \plainly Gli | 
0 = ot SiH 

4. When the baſis of ſea- falt! is cennbingd with 

ze nitrous" acid to the point of ſaturation,” the: 
reſults a neutral ſalt, or a ſort of nitre, differinꝗ 
from tlie common nitre, firſt, in that it attract 
the' moiſture of the air pretty ſtrongly; and thi 
makes it difficult to cryſtallize: Secondly, in th 
figure of its cryſtals, Which are parallelopipeds; 
and-this has procured it me" name of Ne 
bi 1 415 

Common ſalt, or " Autre Cate koenied com 
binirig the marine acid with this particular fort ol 
fixed alkali, has a taſte well known to every body 
The figure of its cryſtals' is exactly cubical. | 
grows moiſt in the air, and when expoſed to the 
fire, it burſts, before it melts, into-many little frag 
ments, with a crackling noiſe; which is called the 
Decrepitation of ſea-ſalt. . 

That neutral falt mentioned above, which i | 
formed by combining the marine acid with a com 
mon fixed alkali, and called Sal febrifugum Sylvia 
hath alſo this property.” 

India furnithes us with a ſaline ſubſtance, know! 
by che name of Hora x, which flows very eaſily, and 
then takes the form of glaſs.” It is of great uſe il 
facilitating the fufion of metallic ſubſtances. | 
9 ome of the — of fixed alkali- 


Which 
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hich has induced certain .chymiſts to repreſent it, 
rough miſtake as a pute Wed Aka. 
By mixing borax ich the vitriolic acid, Mr. 
omberg obtained from it a ſalt, which ſublimes in 
certain degree of heat, whenever ſuch a mixture 
made. This ſalt has very ſingular, properties 
ait its nature is not yet thoroughly underſtod. It 
iſolves in water with great difficulty; it is not 
Wolatile. though it riſes by ſublimation from the 
Worax. According to Mr. Rouelle's obſervation, 
riſes then only by means of the water which car- 
ies it up: For, when once made, it abides the 
erceſt fire, flows and vitrifies juſt as borox does; 
rovided care be taken to free it previoully, from 
oiſture, by drying it properly. Mr. Hombez 
alled it Sallotive ſalt, on account of its e 


rache ects. The ſedative ſalt hath the appearance, and 
hie of the properties, of a neutral ſalt: for it 
\ ch 0015 into cryſtals, and does not change the colour 
eds violets: but it acts the part of an acid with re- 

uy ard to alkalis, uniting with them to the point: of 


turation, and thereby forming a true neutral 
lt. It alſo acts, like the acid of vitriol on all 
cutral ſalt: · that is, it diſcharges the acid of ſuch 
have not the vitriolic acid in their compoſition. 


Nered that a ſedative ſalt may be made either with 
Wc nitrous or with the marine acid; and that 
blimation is not neceffary to extract it from the 
orax, but that it may be obtained by cryſtalliza- 
Won only, For this latter diſcovery we are indebt- 
to Mr, Geoffrey, as we are to Mr. ARE for 
e former 8 

Since that time M. 8 4 Henouville, an able 
ymiſt, hath ſhewn that a ſedative ſalt may be 


nowi 

19 Yained by the means of vegetable acids ; and hath 
WF demonſtrated, in ſome excellent papers ptb-" 
1 4 lhed in the :plletiion of memoirs written by the 
Ik als rrreſpondents of the Academy of GENES; that 


Vor. I. ; D the 


7 


Since Mr, Homberg's time it hath been diſco- 


a K 


he ſedative ſalt exiſts” actual) and perfeity w the 
borax, and that it is not produced by mixing a i 
with that ſaline ſubſtance, as it ſeems all the hy 
miſts" before him imagined.” This he ptoves 80 q 
vincing] y from his analyſis of borax, (which ther 
by app 3 8 to be nothing elſe but the fedative al 
ited with that fixed alkali which is the baſis off 
ſea:falt)-and from his regenerating the ſame bora 
by uniting together that alkali and the ſedative fal 
a proof the moſt complete that can poſſibly be pro 
duced in natural Philoſophy, and equivalent to de 
monſtration 1 
In order to finiſh what remains to be ſaid upon 
the ſeveral ſorts of ſaline ſubſtances; we ſhould no 
ſpeak of the acids obtained from vegetables and ani 
mals, and alſo of the volatile alkalis: but, ſeein 5 
theſe ſaline ſubſtances differ from thoſe of whict 
we have already treated, only as they are variouſ 
altered by the unions they have contracted wid 
certain principles of vegetables and animals, 0 
which nothing has been yet ſaid, it is proper to te 
Fer being particular concerning them, till we hay 
explained e principles. 
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NY. fablimce whatever, FEA has been roaſts 
a conſiderable time in a ſtrong fire witho 
melting, is commonly called a Calx. Stones an 
metals are the principal ſubjects that have the pre 
perty of being converted into Calces. We {hi 
N of ain len in a el W 


ca in this confine ourſelves, to the: calx of fone, 


„% 


nown by the name of Jme, 
In treating of carths in general we obſerved that 
ey may be divided into two principal Kinds; one 
F which actually and properly flows when expoſed 
the action of fire, and turns to glaſs; whence it 
called a fufible or vitrifiable earth; the other re- 


is of n ae. 
ris che utmoſt force of fire, and is therefore ſaid 
nde an unfuſible or unvitrifiable earth. The latter 
pro alſo not uncommonly called ca/cinable earth; 


ough fundry ſorts of unfuſible earths are incapa- 
le of acquiring by the action of fire all the qua- 


tes of -ca/cined earth, or lime properly ſo called: 
1POol and: Sa * . 4 » 7 & 2 
noch carths are particularly diſtinguiſhed by the 


Nenomination of refractory earths. | 


I the different ſorts of ſtones are nothing more 
Wan compounds. of Aer earths, they have the 


- 


une properties with the carths of which. they are 
ompaſed, and may, like them, be divided into 


„ ble or vitrifable, and unfufible or calcinahle. 
o delle fuſible ſtones arc generally denoted by the 
had lame of flints ;, the calcinable ſtones, again, are 


e ſeveral forts of marbles, cretaceous ſtones, 
ole commonly called free-ſtones,. &c, ſome of 
hich, as they make the beſt lime, are, by way of 
inence, called lime-ftones, Sea-thells, alſo, and 
ones that abound with foſſile ſhells, are capable 
f being burnt to lime. E 

All theſe ſubſtances, being expoſed, for a longer 
r ſhorter time, as the nature of each requires, to 
e violent action of fire, are faid to be calcined. 
y calcination they loſe a conſiderable part of their 


roaſteQFcight, acquire a white colour, and become Hh 
rithoufhough ever ſo ſolid before; as, for inſtance, th 

es ary hardeſt marbles. Theſe ſubſtances, when thus 
ae proffklcined, take the name of quick lim. 
e 114 Water penetrates quick lime, and ruſhes into it 


hapte 


th vaſt activity. If a lump of newly calcined 
an 


e be thrown into water, it inſtantly excites al- 
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moſt as great a noiſe, OI, and ſmoke, ai 
would be produced by x piece of red-hot iron; 
with ſuch a degree of Fo 70 that, if the lime 
be in due proportion to the water, it will ſer fire 
to combuſtible bodies; as hath unfor tunately hap 
pened to veſſels laden with quick. lime, on thei 
ſpringing a ſmall leak. 
As ſoon as quick lime is put into water, it ſwells, 
and falls aſunder into an infinite number of mi. 
nute particles: in a word, it is in a manner diffoly- 
ed by the water, which forms therewith a ſort of 
white paſte called flacked lime. 
If the quantity of water be conſiderable enough 
for the lime to form with it a white liquor, this 
liquor is called lac calcis; which, being left ſome 
time to ſettle, grows clear and tranſparent, the lime 
which was ſuſpended therein, and occafioned its 
opacity, ſubſiding to the bottom of the veſſcl. 
Then there forms on the ſurface of the liquor a 
cryſtalline pellicle, ſomewhat opaque and dark co. 
loured, which being ſkimmed off is reproduced 
from time to time. This matter is called cremar 
calcis. 
Slacked lime gradually grows ar and takes the 
form of a ſolid body, but full of cracks and deſti- 
tute of firmneſs, The event is different when you 
mix it up, while yet a paſte, with a certain quantity 
of uncalcined ſtony matter, ſuch as ſand for exam- 
ple: then it takes'the name of mortar, and gradu- 
ally acquires, as it grows drier and older, a hard- ai 
nefs equal to that of the beſt ſtones, This is a very ll 4 a 
ſingular property of lime, nor is it eaſy to account 4 
for it: but it is a beneficial one; for every body 1 
knows tlie uſe of mortar in building. 1 
Quick lime attracts the moiſture of the air, in 
the ſame manner as concentrated acids, and dry 
fixed alkalis; but not in ſuch quantities as to ren- 
der it fluid: L It only falls into L 8 1 par- 
X Stat. ti icles, 
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es, takes the form of a fine powder, and the 
Wc of /ime flacked in the air. Atl 4 
Lime once flacked, however dry it may after-: 
ards appear, always retains a large portion ob the 
Hater it had imbibed ; which cannot be ſeparated 
Jom it again but by means of a violent calcination. 
Wing ſo recalcincd it returns to be quick lime, re- 
ering all its properties, OF 
Beſides this great affinity of quick lime with wa- 

r, which diſcovers a ſaline character, it has ſeve- 
other ſaline properties, to be afterwards exa- 

ined, much reſcmbling thoſe of fixed alkalis, In 
ymiſtry it acts very nearly as thoſe ſalts do, and 
ay be confidered'as holding the middle rank be- 
een a pure abſorbent earth and a fixed aikals 

Wd this hath induced many chymiſts to think that 

Wine contains a true ſalt, to which all the properties 
poſſeſſes in common with ſalts may be attri- 

| ated, | 72 

But as the chymical examination of this ſubject 

Wath long been neglected, the exiſtence of a ſaline 
öſtance in lime hath been long doubtful. Mr. 

Wu Fay, author of ſome excellent chymical experi- 

ents, was one of the firſt who obtained a ſalt from 

me, by lixiviating it with a great deal of water, 

hich he afterwards evaporated, But the quan- 

ty of ſalt he obtained by that means was very. 
nall; nor was it of an alkaline nature, as one 
ould think it ſhould have been, conſidering the 
roperties of lime. Mr. du Fay did not carry his 
periments. on this ſubject any farther, probably 
vr want of time; nor did he determine of what 
ature the ſalt was. | 4 ONT 7 0 
Mr, Malouin had the curioſity to examine this 
lt of lime, and ſoon, found chat it was nothing 
ſe but what was above called cremor, c:lcis, He 
pund moreover, that, by mixing a ſixed alkali with 
me-water, a vitriolated tartar was formed; that, 
mixing therewith an alkali like the baſis of ſea 

11 1 „ St vial 
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ſalt, a Glauber's ſalt was produced; and laſtly, 
combining lime with a ſubſtance abounding i in phi 
giſton he obtained a true ſulphur. Theſe v 
genious experiments prove to a demonſtration th #3 
the vitriolic acid conſtitutes the ſalt of lime: fo 
as hath. been ſhewn, no other acid is capable of 
forming ſuch combinations, - On the other hand 
Mr. Malouin, having forced the vitriolic acid 
this ſalt to . with a phlogiſton, found if 
baſis to be earthy, and analagous to that of d 
ſelenites: whence he concluded, that the falt off 
Iime is a true neutral ſalt of the ſame kind as ti 
ſelenites. Mr Malouin tells us he found ſever 
other ſalts in lime. But as none of them was i 
fixed alkali, and as all the ſaline properties of lim 
| Have an affinity with thoſe of that kind of fal 
there is great reaſon to think that all thoſe ſalts an 
foreign to lime, and that their union with it 1 
merely accidental. 5 ä 
I myſelf have made ſeveral experiments in orde 
to get ſome inſight into the ſaline nature of lime 
and {hall here produce the reſult with all poflibl 
conciſeneſs. I took ſeveral ſtones of differen 
kinds, ſome of which produced by calcination 
very ſtrong lime, and others but a very weak one 
Theſe I impregnated with different ſaline ſubſtance 
acids, alkalis, and neutrals, and then expoſed then 
all to the ſame degree of fire, which was a pret 
ſtrong one, and long enough continued to hai 
made very good lime of ſtones the. moſt ' difficu 
to calcine. The conſequence was, that, in the fin 
place, thoſe ſtones which naturally made but a we! 
lime were not by this proceſs converted into 
Kronger, lime; and, moreover, that none of tha#nce 
ſtones; even ſuch. as would naturally have producſprdi 
the moſt active lime, had acquired the propertPmhi 
of lime. Theſe experiments I varied many wt h 
employing different proportions of ſaline matteall 
and almoſt every poſſible degree of fire, and colpoug 
n obſerved, pa calcination, that all 1 
ON 
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nes were fo much the further from the nature of 
Wc, as they had been combined with larger doſes 

fſalts. Among thoſe which were impregnated 
ch che greateſt proportion of ſalts, and had ſuf - 

red the greateſt violence of fire, I obſerved ſome 
at had begun to flow, and were in a manner vi- 
W:icd. Now, as the fame ſubject cannot be; at one 


o; as a body cannot approach to one of 'theſe 
tes but in proportion as it recedes from the other; 
d as ſalts in general diſpoſe thoſe bodies to fuſion 
d vitrification which are in themſelves the moſt 
erſe to either, I concluded from my experiments, 
Wat the ſaline ſubſtances I uſed, had, by acting as 
im nes upon the ſtones, prevented their calcination; 
at conſequently we may ſuſpect there is no ſaline 
atter in the compoſition of lime, as lime; and 
at lime does not owe its ſaline and alkaline pro- 
rties to any ſalt; or at leaſt that if it does owe 
ordaWole properties to a falt, ſuch ſalt muſt be natu- 
lime ly and originally combined with the matter of 
oſſibi he ſtone in ſo juſt a proportion, that it is impoſſi- 
fferenW< to increaſe the quantity thereof without preju- 
tion Wing the lime, and depriving it in ſome meaſure 
k one its virtue. This theory agrees perfectly with the 
tance uſtrious Stahl's opinion; for he thinks, as we 
4 the pſerved in diſcourſing of ſalts in general, that 
preußhery ſaline ſubſtance is but an earth combined in 
o hauf certain manner with water. This notion be ap- 
difficaßhies to lime, and ſays that fire only ſubtilizes' and 
the fiſitenuates the earthy matter, and thereby renders 
- a weiß capable of uniting with water in ſuch a manner, 
into Wat the reſult of their combination ſhall be a ſub> 
of thence having ſaline properties; and that lime ac“ 
roduceſprdingly never acquires theſe properties till it be 
-opertiPnbined. with water. 
ay wa have dwelt: longer on the ſalt of lime than I 
matteWall on any other particular; becauſe che ſubject, 
nd coſgough in itſelf of great importance, has hitherto 
all thou Ub” 42 157ts eee vitheeh 
on 


. A 


d the ſame time, in the ſtate of glaſs and of lime 
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been but little attended to, and — ** expel 
riments here recited are entirely new, 
Lime unites with all acids, and in conjunitia 4 
with them exhibits various phenomena. 
The vuriolic acid poured upon lime diſſolves if 
wk efferveſcence and heat. From this mixtun 


there exhales a great quantity of vapours, in ſmell bf 
and colour perfectly like thoſe of ſea- ſalt; fron 
which however they are found to be very differen 


when collected into a liquor, From this: combina 
tion of the vitriolic acid with lime ariſes a neutri 
falt, which ſhoots into cryſtals, and is of the ſam 
kind with the ſelenitic ſalt ee from lime by 
Mr. Malouin. 

The nitrous acid poured In "I diſſolves i 
in like manner with efferveſcence and heat: but the 
ſolution is tranſparent, and therein differs from tlel 
former, which is opaque. From this mixture there 
aFiſes a neutral ſalt, which does not cryſtallize, and 
has withal the very ſingular property of being vo- 
latile, and rifing wholly by diſtillation in a liquid 
form. This phenomenon is ſo much the more re: 
markable, as lime, the baſis of, this ſalt, is one of 
the moſt ſixed bodies known in chymiſtry. 
Wich the acid of ſea · ſalt lime forms alſo a ſingu 
lar fort of ſalt, which greedily imbibes themoiſtur 
of the air. W e ſhall have occaſicn to take furtha 
notice of it in anather place. 

Theſe experiments made on lime with acids art 
likewiſe quite new, We are indebted for them ti 
Mr. du Hamel of the academy of ſciences, who 
admirable Memoirs on ſeveral ſubjects ſhew his ex: 
tenſive knowledge: 3 in all parts of natural ph iloſo. 
PAY. 

Lime ale to fixed alkalis adds confiderably 0 
en cauſtic quality, and makes them more pene: 
trating and active, An alkaline lixivium in which 
lime hath been boiled, being evaporated to dryneß 


forms: a very cauſtic ſubſtance, which flows in a 
| re 
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e, much more eaſily, attracts and retains / mei- 
re mach more engt than fixed alkalis that 
ve not been ſo treated. An alkali thus acuated 
lime is called the canſtic fone, or Potential cau- 


y; becauſe it is employed by ſurgeons to l 
hars on the kin and e cauterize it. 18 
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Etallic ü e are heavy, glittering, 0 aque, 
fuſible bodies. They conliſt chiefly of a vi- 
fable earth united with the phlogiſton.. , -. 
Several chymiſts inſiſt on a third pr inciple in 
eſe bodies, and have given it the name of * 
rial earth; which, according to Becher aud Stahl, 
che very ſame that being combined with the vit. 
olic acid forms and characterizes the acid of ea. 
t. The exiſtence of this principle hath 1 not yet ; 
en demonſtrated by any deciſive, experiment; but 
hall ſhew that there are Pretty. ſtrong: e 
| admitting i it. . 
We ſhall begin with mentioning the experiments 2 
ich prove metallic ſubſtances to.confiſt of 4 virrl 
ble earth united with the Phlogiſton. The Urſt 
his: if they be calcined 1 in ſuch a manner as. o 
Ve no communication with any inflammable. mat-_ 
* , they will be ſpoiled of all their, properties, and 
uced to an earth or calx, that has neither the. 
blyt endour nor the ductility of a metal, and in a 
ong fire turns to an actual glaſs, inſtead of How- 7 


Loew like a metal. 
nels lhe ſecond i is, that the calx or, the glass kelult- 
y * from a metal thus decompoſed, recopxers all it its... 


talline 3 by being fuſed in immediate 
contact 
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contact with an inflammable ſubſtance, capable of 

reſtoring the phlogiſton of which calcination e 
| WW. ..- | RA 
On this occaſion we muſt obſerve that .chymit F 
have not yet bcen able, by adding the phlogiſtoſ . 
to give the proprieties of metals to, all forts of will 1. 
trifiable earths indiſcriminately; but to ſuch only ML” © 
originally made a part of ſome metallic body. H A, 
example, a compound cannot be made with th , 
phlogiſton and ſand that ſhall have the leaſt reſen 17 

blance of a metal: and this is what ſeems to poin T1 
out the reality of a third principle, as neceſſary vill 

form the metalline combination. This princigk * 
may probably remain united with the vitrifiable earl "Wy 

of a metallic ſubſtance, when reduced to a gla;Wl . 
whence it follows, chat ſuch vitrified metals requihiſ. ka 
only the addition of a phlogiſton to enable them i 8 7 
appear. again in their priſtine form. e N 1 
It may be inferred from another experimen- IH 
that the calx and the glaſs of a metal are not its pu Ne, 
vitrifiable earth, properly ſo called: for by repeat ne 
or long IRS | calcinatians, ſuch a calx or glal bſtar 


may be rendered incapable of ever reſuming the mt Ke: 
talline form, in whatever manner the phlogiſton\ Wh. 
_ afterwards applied to it; fo that by this means it 
brought into the condition of a pure. vitrifiabl 
earth, abſolutly free from any mixture. Tho 
chymiſts who patroniſe the mercurial earth, pro 
duce many other proofs of the exiſtence of thi 
principle in metallic ſubſtances ; but they would 
miſplaced in an elementary treatiſe like this. 


"When by adding the phlogiſton to a metallic gl "pots 
we reſtore it to the form of a metal, we are ſaid . in 
reduce, reſuſcitate, or revivify that, metal. Fry 
Metallic fubſtances are of different kinds, and vi _ 
divided into Merals and Semi-metals, Mc, 
Thoſe are called metals which befides their m, an 


Shine ſplendor and appearance, are alſo malle 
| that is, have the property of ſtretching under atio 
, have the property of Areiching, nnder e 
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immer, and by that means of being wrought into 
rent forms without breaking. 
WW Thoſe which have only the metalline ſptendovr 
Wd appearance, without malleabilicy, are called 
FR metals. ä | #4 ; 
W Metals are alſo further ſubdivided into two forts; 
2. perfect and imperfe metals  _ 
The perfect metals are thofe which ſuffer no da- 
age or change whatever by the moſt violent and 
J „ 
The imperfe& metals are thoſe which by the 
rce of fire may be deprived of their phlogiſton, 
d conſequently of their metalline form. 


When but a moderate degree of fire is employed 
deprive a metal of its phlogiſton, the. meral is 
Wid to be calcined ; and then it appears in the form 
Fa powdered earth, which is called a Calx: an 


Wis metalline calx being expoſed to a more violent 


oree of fire melts-and turns to glass. 
Metallic ſubſtances have an affinity with acids; 
t not equally with all; that is, every metallic 
bſtance 13 not capable of uniting and joining with 
3 & - | A WIR Ra, #1 eee e 
When an acid unites with a metallic ſubſtance 
ere commonly arifes an ebullition, attended wit 
kind of hiffing noiſe and fuming exhalations, By, 
grees, as the union becomes more perfect, the 
irticles of the metal combining with the acid be- 
me inviſible : this is termed Diſſolution; and when 
metalline maſs thus diſappears in an acid, the 


el is faid to be diffotued by that acid. It is pro- 
0 do obſerve that acids act upon metalline ſubſtan- 


s, in one reſpect, juſt as they do upon alkalis 
d abſorbent earths : for an acid cannot take up 
ove ſuch a certain proportion thereof as is ſuffi- 
nt to faturate it, to deſtroy ſeveral of its proper- 
s, and weaken others. For example, when an 
« is combined with a metal to the point of fa; 
ration, it loſes its taſte, does not turn the blue 
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colour of; 2 vegetable red, and its affinity with wi 
ter is conſiderably impaired. On the other han 
metalline ſubſtances, which when pure are incay 
ble of uniting with water, by being joined with ; 
acid acquire the property of diſſolving in wav 
Theſe combinations of  metalline ſubſtances willf 
acids form different ſorts of neutral ſalts; ſome 
which, have the property of ſhooting i into cryſtal 
while others have it not: moſt of them, we 
thorou ghly dried, attract the moiſture of the air 
Ihe affinity which metalline ſubſtances have vi 
acids! is leſs * that which abſorbent earths a 
Exed alkalis have with the ſame acids: ſo that 
metalline falts may be decompounded by one ( 
theſe ſubſtances, which will unite with the aci 
and-precipitate the metal, 
; Metalline ſubſtances thus ſeparated from an ad 
ſolvent are called Magifterie. and Precipitates, d 
metals. None of theſe precipitates, except tha 
of the perfect metals, retain the metalline form 

moſt of their phlogiſton hath been deſtroyed by i 
ſolution and precipitation, and muſt be reſton 
before they can recover their properties. In ſhot 
they are nearly in the ſame ſtate with metalline jul 
ſtances deprived of their phlogiſton by calcin 
tion; and accordingly ſuch a 9 is cal 
a * by 

A metalline calx prepared in this manner Joe 
greater or a leſs portion of its phlogiſton, the mo 
or leſs effectually and thoroughly the metalline ſt 
ſtance, of which! it made a part, was diflolved | 
the acid, 

Metallic ſubſtances have affinities with. each oth 

which differ according to their different kinds: b 
this is not univerſal ; for ſome of them are inci} 
ble of any fort of union with ſome others. 

Tr muſt be obſerved that metallic ſubſtances \ 
not unite, except they be both in a ſunilar ſta 


that 1 is, both in a metalline form, or both 4 
0 


— 


— . - 


THEORY OF CHYMISTRY. ay 


a of a glaſs; for a metalline ſubſtance retaining 
= phlogiſton cannot contract an union with any 
| etallic glaſs, even its Own. 


nove pute eee 
CHAP. vn. K ie 


Of Metals. 


Of gold. 2. Of ſilver. 3. Of c doin... 4. of 
iron, 5. Of tin. 6. Of lead. 


Here are ſix metals, of which two are perfe& 
and four imperfect. The perfect metals are 
1d and ſilver; the others are copper, tin, lead; 
d iron. Some chymiſts admit a ſeventh metal, 
wit, quickſilver: but as it is not malleable, it has 
en generally conſidered as a metallic body of a 
rticular kind, We ſhall ſoon have occaſion to 
amine it more minutely. 
The ancient chymiſts, or rather the alchymiſts, 
o fancied a certain relation or analogy between 
tals and the heavenly bodies, beſtowed on the 
en metals, reckoning quickſilver one of them, 


ad 
ar \ 
thdl 


orm 


Joſe names of the ſeven planets of the ancients, ac- 
e mor ding to the affinity which they imagined. "they 
ne fi erved between thoſe ſeveral bodies. Thus gold 


s called Sol, ſilver Luna, copper Venus, tin 55 | 
er, lead Saturn, i iron Mars, and quickfilver Mer- 
}, Though theſe names were aſſigned for rea- 
merely chimerical, yet they ſtill keep their 
hund; ſo that it is not uncommon to find the me- 
; called by the names, and denoted by the chai 
ers, of the planets, in the writings even of the 


chymiſts. Metals are the heavieſt bodies Known 
nature. | 
« F, 
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Gold is the heavieſt of all metals. The arts d 
wire-drawing and gold-beating ſhew its wonderfy 
dudtility. The greateſt violence of fire is not ab 

to produce any alteration in it. Indeed Mr, Hon 

berg, a famous. chymiſt, pretended that he hai 
made this metal fume, and even vitrified it, by en 
_ poſing it to the focus of one af the beſt burnin 

glaſſes, known by the name of the Lens of the P- 
lais royal: but there are very good reaſons for call 
ing in queſtion the experiments he made on thi 
* occaſion, or rather for thinking that he was qui 
. miſtaken. For, 1 Fae 

1. No man hath ſince been able to vitrify gol 
C though ſeveral good experimenters have aſſiduo 
„ ly tried to effect it, by expoling it to the focus 
4Y | = ſame lens, and of other burning-glafles | 
! 6. tor... = ale 4 
2. It hath been obſerved that though gold, whe 

b expoſed to the focus of thoſe glaſſes, did indeed 
Y mit ſome vapours and decreaſe in weight; yet thal 
 *vapours being carefully collected on a piece of 
per, proved to be true gold, in no degree vitrif 
and which conſequently had ſuffered no change 
that of: being carried away by the violence of d 
Heat, its nature not being in the leaſt altered. 
3. The tl ations: of vitrified matter, whit 
was formed on the arm that ſupported the gold! 

Mr. Homberg's experiment, may have come ceitht 
from the arm itſelf, or rather from ſome heterog 
neous particles contained in the gold; for it is 

moſt impoſſible to have it perfectly pure. 
4. Neither Mr. Homberg, nor any that haves 
peated his experiment, ever reduced this pretend 
+: glaſs of gold by reſtoring its phlogiſton, as is dd 

with other metallic glaſſes. 
5g. To render the experiment decifiye, the wh 
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| THEORY OF CHEMISTRY. F 
"aa of gold emplbyed ought t ro have been vitr ied; 
hich was not the caſe, 1 7 

Nevertheleſs I do not pretend that chiv metal is 

its own nature abſolutely indeſtructible, and un- 
itrifiable: but there is reaſon to think that na bo-- 
y hath hitherto found the means of producing. : 
oſe effects on it, probably for want of a. fulh-” 
hu ent degree of fire; a leaſt the pointis very doubt: 
1 
ni Gold cannot be difſolved by any pure acid: Put f 
Po the acid of nitre be mixed witli the acid of ſea· falt. 
cal ere reſults a compound acid liquor, with which * 
1 Ws ſo great an affinity that it 1s: capable of being 
erfectly diſſolved thereby. The chymiſts have 
alled this. folvent Agua Regis, on atcount of. its 
eing the only acid that can diffolve 5 which 
hey conſider as the king of metals. The folution 
f gold is of a beautiful orange. colour. 

If gold diffolved in aqua regis be precipitated by 

n allal or an abſorbent earth, the precipitate- 
bauy dried; and then expoſed to a certain degree 
ff heat, is inſtantiy diſperſed into the air, with a 
oſt violent exploſion and noiſe: Gold thus pre- 
ipitated is therefore called Aurum fulminant. But 

the precipitated gold be carefully waſhed in plen- 
y of water, ſo as to clear it of all ttie adbering ſa- 
ne particles, it will not fulminate; but may be 
nelted in a erucible without any additament, and 
ll then appear in its uſual form. The acid of 
trio! being Tae on aurum n likewiſe | 
eprives-it-of its fulminating quality, 
Gold does not begin to flow till it be cad het like. 
live coal. Though it be the moſt malleable and 
noſt ductile of all eee it has the ſingular pro- | 
erty of loſing its utility more calily*than ang of 
hem: even the fumes of charcoal are fufficient to 
leprive It thereof, if they come in contact with * 
we it is in fuſion. 
The i mallediliry- of K. metal; and indeed of all 
2. 
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Fo $2 ELEMENTS OF THE | 
| the reſt, is alſo conſiderably diminiſhed by expoſing 
it ſuddenly o cold when it is red-hot ; for exam 
ple, by quenching it in water, or even barely «MM 
4 % 0 
5 The way to reſtore ductility to gold, when loſ 
| by iis coming in contact with the vapour of coal 
And in general to any metal rendered leſs malleabl 
by being ſuddenly cooled, is to heat it again, lf 
\ Keep it red hot a conſiderable time, and then to lei 
tit cool very ſlowly and gradually: this. operatioff 
frequently repeaied: will by degrees much increa 
the malleabiltiy of a metall. | 
Pure ſulphur hath no effect on gold; but bein 
combined with an alkali into a hepar ſulphuris, i 
unites. therewith very readily, Nay, ſo intimates 
their union, that the gold by means thereof be 
comes ſoluble in water; and this new compound d 
gold and liver of ſulphur, being diſſolved in water 
will paſs through the pores of brown paper with 
cut ſaffering any decompoſition; which does nd 
happen, at leaſt in ſuch a manifeſt degree, to 6 
ther metallic ſubſtances diſſolved by liver of ful 
| A Aurum fulminans mixed and melted with flowe 
of ſulphur loſes its fulminating quality: which ar 
{es from hence, that on this occaſion the ſulphu 
burns, and its acid, which is the ſame with the v 
triolic, being thereby ſet at liberty becomes capab 
of acting upon the gold as a vitriolic acid would 
which, as was {aid above, deprives the. gold of i 
fulminating quality, | yt 
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Next to gold, filver is the moſt perfect metal 
Ike gold it reſiſts the utmoſt violence of fire, eve 
that in the focus of a burning-glaſs, However 
holds only the ſecond place among metals; becau 
it is lighter than gold by almoſt one half; is all 
3 F ſome wh. 
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THEORY Or CHYMISTRY. 33 


mewhat leſs ductile; and laſtly, becauſe it is act: 
upon by a greater number of ſolvents. hut 
vet filver hath one adväntage over gold, namely 
c of being a little harder; which makes it alſo 
re ſonorous. N 
W This metal, like gold, begins to flow when. it is 
thoroughly penetrated by the fire as to pat 
nited like a live coal. 

While this metal is in fuſion, the immediate con- 
Wt of che vapour of burning coals deprives it al- 
"Wo entirely of its malleability, in the ſame man- 
r eas we obſerved happens to gold ; but both theſe 
ctals eaſily recover that Ne by bean! melted 
Ich nitre. 

The nitrous acid i is ads true bunt of en and * 
ing ſomewhat dephlegmated will very readily and 
we 25 up a quantity of ſilver equal in weight 
tle] \ 

Silver thus conphings with the nitrous acid forms 
metallic ſalt which ſhoots into cryſtals, called by 
e name of lunar cryſtals, or cryſtals of ſiluer. 
Theſe cryſtals are moſt violently cauſtic : applied 
the ſkin they quickly affect it much as a live 
al would; they produce a blacklifh eſcher, cor- 
ding and entirely deſtroying the parts they touch. 
rgeons uſe them to eat away the proud fungous 


* h of ulcers. As filver united with the nitrous 
"nk id hath the property of blackening all animal 
p bſtances, a ſolution of this metallic ſalt is em- 


oyed to dye hair, or other animal matters, of A 
autiful ang durable black. 2 1 
Theſe cryſtals flow with a ve A RA 
d even before they grow red. Being thus melted 
ey form a blackiſh maſs ; and in this form the 

e uſed by ſurgeons, under the. title of Lapis In» k 
nalis, infernal flone, or lunar cauſtic. 

diver is alſo diſſolved by:the- vitriolic acid: bay 
en the acid muſt be concentrated; and in quanti- : 
double the weight of-the filver ; nor will the fo. 
E 3 | lurion 


— 


netal 
 evel 
ver | 
>CAY 
is all 
ewh 


8 e en FY _ R i 

* . — ET EI? 4 n q * nn 

— b r 7 
. 1 * * 


« SEA "WY % 
. 7 A , * TT» 
_ 4 a 
* 


2 2 1 1 7 — TY 8 1 1 17 7 = « * - * 1 x g * » 2 d 
y G . v * — » * * bh 5 < Pa, - - : 1 
4 . * r N ** 
R ' . 
; * 6 - £ * N ? * . 0 5 / 
» e. N . . 
0 1, F . ; : 
* 2 . * Tt - . 4 e S 
þ = * ” * ö » a ” 
i 4 : 2 « LE o a e 
K F . " 
. « * a f I 4 =__ | n * 
3 * N 
\ * 2 * W * TY * J N 
o =» * 
7 * 
* * 
. 


lation ſucceed without a conſiderable degree of 
1 


Spirit of ſalt and aqua Fegis, as well as the oth it 
acids, are incapable of diſſolving this metal; ici, 
leaſt in the ordinary way. ut 
Though ſilver be not ſoluble: in the acid of fe ] 
Malt, nor eaſily in the acid of vitriol, as hath juin 
been obſerved, it doth not follow that it hath H ior 
aweak affinity with the latter, and none at all wil 
the former: on the contrary, it appears from e un. 


periment that it hath with theſe two acids a muff 
greater affinity than with the acid of nitre : hid 
is ſingular enough, conſidering the facility vi 
which this laſt acid diſſolves it, 
The experiment which proves the fact, is: thi 
To a ſolution of filver in the nitrous acid, add wi 
acid either of vitriol or of ſea-ſalt, and the fil 
will inſtantly quit its nitrous ſolvent to join wil 
the ſuperadded acid. 21 
Silver thus united with the vitriolic or the marin 
acid is leſs ſoluble in water than when combin: 
with the nitrous acid : and for this reaſon it is, thit 
when either of theſe two acids is added to a folt 
tion of filver, the liquor immediately becom 
white, and a precipitate is formed, which is no6 
ther than the filver united with the precipitatif 
acid. If the precipitation be effected by the vi 


olic acid, the precipitate will diſappear upon addi * 
a ſufficient quantity of water, becauſe there Mhe 
then be water enough to diflolve it. But the hi 
zs not the ſame when the precipitation is made m 
the marine acid: for ſilver combined therewith WiWſcau: 
fearce ſoluble in water, Kc h 
This precipitate of ſilver procured by means! 8 
the marine acid is very eaſily fuſed, and when met 
Fed, changes to a ſubſtance in ſome meaſure v_hWpiu 
ſparent and flexible; which hath occaſioned it hu 
de called by the name of Luna Cornea, If it be fl ſulp 
poſed to decompound this luna cornea, that is, lab 
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THEORY: ore. 9 


pa arate the marine acid from the ſilver with which 
is united, the luna cornea muſt be melted along 
cam fatty and abſorbent matters, with which the 
id will unite, and leave the metal exceeding 
ure. 
r muſt be obſerved, chat if, inſtead of the ma- 
ine acid, ſea-ſalt in ſubſtunce be added to a ſolu-— 

Jon of ſilver in the nitrous acid, a Precipitate is 
Wo produced, which by fuſion appears to be a true 
a cornea. The reaſon is, that the ſea - ſalt is de- 
ompoſed by the nitrous acid, which ſeizes its baſis, 
is having a greater affinity cherewith than its on 
xcid hath ; and this acid being conſequentiy diſen- 
gaged and ſet at liberty unites with the ſilver, 
hich, as has been ſhewn, has a greater affinity 
ith it than with the nitrous acid, This is an in- 
ſtance of decompoſition effected by means of one 
of thoſe double affinities mentioned by us in our ſe- 
enth propoſition concerning affinities. 

From what hath been already ſaid it is Ar, 
hat all theſe combinations of ſilver with acids may 
Wc decompounded by abſorbent earths and by fixed 
Walkalis; it being a general law with regard to all 
W-nerallic ſubſtances, We ſhall not therefore repeat 
Ichis obſervation when we come to treat of the o- 
ther metals; unleſs fome Fe occaſion re- 
quire it, 

With regard to filver I ouſt take notice har, 
when ſeparated by theſe means from the acids: in 
which it was diflolved, it requires nothing but 
imple fuſion to reſtore it to its uſunl form; be- 
cauſe it does not, any more than gold, loſe its 
Phlogiſton by thoſe ſolutions and preeipitations. 
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eans( Silver unites. with ſulphur in fuſion. If this 
hen metal be only made red hot in a erucible, and ſul- 
e ru phur be then added, it immediately flows; the ful- 
d it WW phur acting as aflux to it, Silver thus united with 
be pi ſulphur forms a maſs that may be cut, is half mal- 


$9 and hath nearly the colour and *** 
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of lead. If this ſulphurated ſilver be kept a long 

time in fuſion, and in a great degree of heat, thz 
ſulphur flies off and leaves the filver pure. But if 
dhe ſulphur be evaporated by a violent heat, it car; 


ries off with it part of the ſilver. 
Silver unites and mixes perfectly with gold in fy. 
ſion. The two metals thus mixed form a compound 
with properties partaking of both. 
M.'etallurgiſts have hitherto ſought in vain for; 
perfectly good and eaſy method of ſeparating theſt 
two metals by the dry way only: (this term is uſe 
to ſignify all operations performed by fuſion :) but 
they are coveniently enough parted by the mii 
way, that is, by acid ſolvents. This method i; 
founded on the above mentioned properties of gol 
and filver with reſpect to acids, It hath been ſhewn 
that aqua regis only will diflolve gold; that filver, 
on the contrary, is not ſoluble by aqua regzs, and 
that its proper {ſolvent is the acid of nitre ; conſe. 
quently, when gold and filver are mixed together, 
if the compound maſs be put into agua Fortis, this 
acid will take up all the ſilver, without diflolving 
particle of the 'gold, which will . therefore remain 
pure; and by this means the deſired ſeparation 1s 
effected. This method, which is commonly made 
uſe of by goldſmiths and in mints, is called the 
Parting Aſſay. | 321 
It is plain that if aqua regis were employed inſtead 
of aqua fortis, the ſeparation would be equally ef 
Feed; and that the only difference between thu 
_ proceſs and the former would conſiſt in this, that 
now the gold would be. diflolved, and the filver 
remain pure. But the operation by aqua fſortis x 
_ preferable; becauſe agua regis does take up a little 
filyer, whereas agua fortis hath not the leaſt effed 
on gold. 5 - 23, 
It ' muſt be. obſerved that when gold and ſilve 
are mixed together in equal parts they cannot 9 
parted by the means of agua fortis, To enable the 
4 | | aqua 
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THEORY OF CHYMISTRY, 37 
1% fortis to act duly on the ſilver, this metal 
Juſt be, at leaſt in a triple proportion to the gold. 
it be in a leſs proportion, you muſt either em- 
oy agua regis to make the ſeparation, or, if you. 
Jefer the uſe of agua forti, melt the metalline 
als, and add as much filver as is neceflary to 
ake up the proportion above- mentioned: And 
nce this proceſs is called Q tutin. Jt 
This effect, which is pretty ſingular, probably 
iſes from hence, that when the gold exceeds or 
zen equals the ſilver in quantity, the parts of both 
Wing intimately united, the former are capable of 
dating over the latter, and covering them ſo as to 
fend them from the action of the agua fertis:; 
hich is not the caſe when there is thrice as much 
ver as gold, , _ FFF 
There is one thing more to be taken notice of 
ih regard to this proceſs; which is, that per- 
ly pure agua fertis is rarely to be met with, for 
vo reaſons; firſt, it is difficult in making it whol- 
to prevent the riſing of the medium employed to 
ſengage the nitrous acid; that is, a little of the 
triolic acid will mix with the vapours of the 'ague 
rtis : Secondly, unleſs the ſaltpetre be very well 
hed it will always hold ſome ſmall portion of 
i-lalt, the acid of which, we know, is very rea - 
ly ſet looſe by the vitriolic acid, and eonſequent · 
riſes together with the vapours of the agua für- 
It is eaſy. to ſee that aqua fortis mixed ei- 
er with the one or the other is not proper for the 
ting proceſs; becauſe, as has juſt. been ſaid, the 
riolic and the marine acid equally: precipitate ſil- 
r diſſolved in the nitrous acid; by which means; 
den they are united with that acid they weaken 
action upon the ſilver, and hinder the diſſolu - 
Mn. Add that agua fortis adulterated with a mix- 
te of ſpirit of ſalt becomes an agua regis, and 
uſcquently is rendered capable of diſſolving gold, 
; in 
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ſiulphur flies off and leaves the filver pure. But i 


of lead? If this ſulphurated ſilver be kept a loy 
time in fuſion, and in a great degree of heat, the 


che ſulphur be evaporated by a violent heat, it car. 
ries off with it part of the ſilver. 
Silver unites and mixes perfectly with gold in fu. 
fion; The two metals thus mixed form a compound 
with properties partaking of both. 
Mletallurgiſts have hitherto ſought in vain for: 
perfectly good and eaſy. method of ſeparating theſ 
two metals by the dry way only: (this term is uſe 
to ſignify all operations performed by fuſion: ) bu 
they are coveniently- enough parted by the moi 
way, that is, by acid ſolvents. This method i; 
founded on the above mentioned properties of gol 
and filver with reſpect to acids. It hath been ſheyy 
that agua regis only will diflolve gold; that ſilver 
on the contrary, is not ſoluble by aqua regs, and 
that its proper ſolvent is the acid of nitre; conſe- 
quently, when gold and ſilver are mixed together, 
if the compound maſs be put into agua fortis, this 
acid will take up all the filver, without diflolving a 
particle of the gold, which will therefore remain 
pure; and by this means the deſired ſeparation 1 
effected. This method, which is commonly made 
uſe of by goldſmiths and in mints, is called che 
Parting AM ay. | Is: 
It is plain that if aqua regis were employed inſtead 
of aqua fortis, the ſeparation would be equally ct: 
Feed; and that the only difference between this 
proceſs and the former would conſiſt in this, tha. 
now the gold would be diſſolved, and the filver 
remain pure. But the operation by - agua fort is 1 
preferable; becauſe agu regis does take up a little 
filver, whereas agua fortis hath not the leaſt effed 
on gold. 5 2 nt; 
It muſt be obſerved that when gold and filve 
are mixed together in equal parts they cannot Vt 
parted by the means of aqua fortis. To enable the 
N | | | | aqui 
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THEORY OF CHYMISTRY, 37 
Wi /ortis to act duly on the filver, this metal 
Juſt be, at leaſt in a triple proportion to the gold, 
it be in a leſs proportion, you muſt either em- 
oy aqua regis to make the ſeparation, or, if you. 
W-cfer the uſe of aqua forti, melt the metalline 

als, and add as much filver as is neceſſary to 
Jake up the proportion above-mentioned :./And 
nce this proceſs is called Qrrvrtuiion, NV 
This effect, which is pretty ſingular, probably 
Wiſcs from hence, that when the gold exceeds or 

zen equals the ſilver in quantity, the parts of both 


dur 1 5 
| i ing intimately united, the former are capable of 
1 hating over the latter, and covering them ſo as to 


fend them from the ation of - the agua fertig; 
hich is not the caſe when there is thrice as much 
ver as golc. W e 
There is one thing more to be taken notice of 
ih regard to this proceſs; which is, that per- 
Cty pure agua fertis is rarely to be met with, for 
vo reaſons; firſt, it is difficult in making it whol- 
to prevent the riſing of che medium employed to 
ſengage the nitrous acid; that is, a little of the 
triolic acid will mix with the vapours of the 'agye 
tis: Secondly, unleſs the ſaltpetre be very well 
rified it will always hold ſome ſmall portion of 
i-lalt, the acid of which, we know, is very rea+- 
Nead ly ſet looſe by the vitriolie acid, and eonſequent · 
riſes together with the vapours of the agua for- 
It is eaſy. to ſee that aqua fortis mixed ei- 
er with the one or the other is not proper for the 
ſilverrting proceſs; becauſe, as has juſt been ſaid, the 
| triolic and the marine acid equally: precipitate fil-- 
r diſſolved in the nitrous acid; by which means; 
hen they are united with that acid they weaken 
action upon the ſilver, and hinder the diſſolu - 
Mn, Add that agua fortis adulterated with a mix- 
re of ſpirit of ſalt becomes an aqua regis, and 
uſequently is rendered capable of diſſolving gold, 
| in 
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in in proportion. as its action upon tver” is din 


_ #gun fortis from the vitriolic or marine acid wil 
which it is tainted, ſilver muſt be diffolved then 


It in the form of a white powder, as we obſerilf 
before. This precipitate being wholly fallen, 


milky, it may be depended on as a perfectly pun 
agua fortis, Then filtre it, diſſolve more filveri 


In order to remedy. this inconvenience, and f 
ot 
areſ 
Wcp-r 
e fo 
Witon 
a C: 
liquor grows clear; after which, if it be foul rdly 
capable of diflolving more ſilver, without turn * 
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in: by degrees, as the metal diſſolves, thoſe hei 
rogeneous acids lay hold of it, and precipitate wit 


it, as long as it will take up any, and you will hay 
a ſolution of ſilver in a very pure aqua fortis. Wl 
means of this ſolution may other agua fortis be y 
rified : for pour a few drops thereof into a ven 
impure aqua fortis, and immediately the vitriol 
or marine acid, with: which that agua forts is col 

taminated, will join the ſilver and fall therewith 
the bottom. When the ſolution of ſilver prepara 
as above does not in the leaſt affect the waufff 


vency of the aqua fortis, it is then. very pure, u 11] 
fit for the purpoſes of Quartation. hen 
This operation of purifying aqua fortis by a ſol fen p 
tion of ſilver is called the Precipitation of aqua figs the 
s; and agua fortis thus purified is called Prec lity, 
tated aqua. fortis, priv. 
. When ſilver is diſſolved in agua fortir it may Meous 
ſeparated. therefrom, as hath been ſhewn, by Merce, 
ſorbent earths and fixed alkalis. of 
We ſhail ſee by and by that there are other meairfect 
of effecting this; but whatever way it be ſeparat The 
from its ſolvent it recovers its metalline form, Me ir 
gold does, by being fimply fuſed without any add'ton 
tament. th a 
i ver, 1 
ore 
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ot au the imperfect metals copper comes the 
treſt to gold and filver, Its natural colour is a 
ep: red yellow. It refifts a very violent degree of 
e for a conſiderable time; but lofing its Phlo- 
ſon at laſt, it changes its metalline form for that 
a calx, or a pure reddiſh earth. This calx is 
ray, if at all, reducible to glaſs, without the 
dition of ſomething to promote its fuſion ; all 
Nat the fierceſt heat can do being only to render it 
ft, Copper, even while it retains its metalline 
Irm, and is very pure, requires a conſiderable 
Worce of fire to melt it, and does not begin to 
v till long after it is red-hot, When in fuſion, 

Wl communicates 2 greeniſh colour to the flame of 
oe coals. | „ 
This metal is inferiour to ſilver in point of gra- 
Y; nor is its ductility fo great, tho? it be pretty 
aſiderable; but, on the other hand, it exceeds 
at metal in hardneſs. It unites readily with gold 

Wd ſilver; nor does it greatly leffen their in 
hen added to them in a ſmall quantity: nay, 1 
en procures them ſome advantages; ſuch as mak- 
g them harder, and lefs ſubject to loſe their duc- 
ity, of which thoſe metals are often liable to be 
prived, by the mixture of the ſmalleſt heteroge- 
ous particle. This may probably ariſe from 
nce, that the ductili ac has the peculia- 
ty of reſiſting moſt of thoſe cauſes which rob the 
tet metals of theirs, 5 Fo 
The property, which other metalline ſubſtances 
we in common with copper, of loſing the Phlo- 
ton by calcining and then vitrifying, furniſhes u$ 
tha method of ſeparating them from gold and 
Iver, when they are combined therewith, N othing 
ore is required than to expoſe the maſs com- 
ounded of the perfect metals and other metalline 
ſubſtances 
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ſubſtances to a degree of heat ſufficient to-calciy 
whatever is not either gold or ſilver. It is evidey 1 
that by this means theſe two metals will be obtain 
ed as pure as is poſſible: for, as hath already bei 
ſaid, no metalline calx or glaſs is capable of uniting 
wich metals poſſeſſed of their phlogiſton. On th 
principle. is —.— the whole bulincis of refinin 
gold and filver. . 

When the perfect metals "Oh other alloy bull 
copper, as this metal is not to be calcined or vin 
ned without great difficulty, which is iacreaſcd wi 
its union with the unvitrifiable metals, it is eaſyq legr 
ſce that it is almoſt impoſſible to ſeparate them wil 
out adding. ſomething to facilitate the vitrificatini 
of the copper. Such metals as have the prope 
of turning eaſily to glaſs are very fit for this pur 
poſe; and it is neceſſary to add a certain quantiy 
chereof, when gold or ſilver is to be puriſied fron 
he alloy af copper. We ſhall have occaſion to h 
more particular on this ſubject when we come til 
teat of lead. 

Copper is ſoluble in all the acids, to which 8 
communicates a green colour, and ſometimes a blue 
Even the neutral ſalts, and water itſelf, act up 
this metal. With regard to water indeed, as 0 
procuring it abſolutely pure and free from any 
line mixture is next to an impoſſibility, it remain 
a queſtion whether the effect it produces on cop 
per be not owing to certain ſaline particles co 
tained in it. It is this great facility of being di 
ſolved that renders copper ſo ſubject to ruſt; whid 
is nothing elſe but ſome parts of its ſurface corral 
ed by ſaline particles contained | in the aden 
air and water. 

The ruſt of copper is always green or 1 ori 
A colour between theſe two. Inter nally: uſed 1 it! 
very noxious, being a real. poiſon, as are all th 
ſolutions of J metal made by any acid whil 
ever. Ihe blue colour, which copper conde 

3 allume 


" ** N 
- * * 


THEORY OF CHYMISTRY. 61 
mes when corroded: by any ſaline ſubſtance, is 
ure ſign by which it may be diſcovered wherever 
W exiſts, even in a very ſmall quantity. a 
Copper diſſolved in the vitriolic acid forms a kind 
metalline ſalt, which ſhoots into rhomboidal 
cctals of a moſt butiful blue colour. Theſe cry- 
r are called blue vitriol, or vitriol f © copper. 
ey are ſometimes found ready formed in the 
vels of the earth; and may be artificially made 
diſſolving copper in the vitriolic acid; but the 
lution will not ſucceed unleſs the acid be well de- 
legmated. The taſte of this vitriol is faltiſh and 
tringent. It retains a conſiderable quantity of 
ater in cryſtallizing, on which account it is eaſily 
Wadered fluid by fire. | 4 
It muſt be obſerved that, when it is expoſed to a 
rtain degree of heat in order to free it of us hu - 
dity, a great part of its acid flies off at the fame 
ne: and hence it is that, after calcination, there 
nains only a kind of earth, or metalline calx, of 
ed colour, which contains but very little acid. 
is earth cannot be brought to flow but with the 
ateſt difficulty. | T9 
A ſolution 3 in the nitrous acid forms 
Walt which does not cryſtallize, but, when dried, 
werfully attracts the moiſture of the air. The 
ne thing happens when it is diflolved in ſpirit of 


t, or in aqua regs, | 103. 
t the copper thus diſſolved by any of theſe acids 
precipitated by an earth or an alkah, it retains. 
arly the colour it had in the ſphation : hut thete. 
cipitates are ſcarce any thing more than the earth 
copper, or copper deprived of moſt of its phlo- 
on; ſo that if they were expoſed to a violent 


, without any additament, a great part of them 
1 11 iuld be converted into an earth that could: never 
Fuß reduced to a metalline form; Therefore, when 
wh intend to reduce theſe precipizates to copperz; it, 
tanugeceſſary to add a certain quantity of a fubſtanee 
ume VOL, I. 1 | capable YT 
4 228 


SS 
7 Sw — 
3 5 ** 


mn. tn. DA 


62 ELEMENTS OF THE. 


capable of een to chem the phlogi@an« th 
| have loft. 

The ſubſtance which bath been ound futeſt fo 
ſuch reductions is charcoal-duſt ; becauſe charcuf 
is nothing but a phlogiſton cloſcly combined witli 
an earth, which renders it exeedingly fixed, 
capable of reſiſting a voilent force of fire. But a FI 
charcoal will not melt, and conſequently is capi 
of preventing rather chan forwar ding the flux of 
metalline calx or glaſs, which nevertheleſs is cf 
tially neceſſary to complete the reduction, it hal 
been contrived to mix it, or any other ſubſtance co 
taining the phlogiſton, with ſuch fixed alkalis x 
eaſily flow, and are fit to promote the flux d 
other bodies, Theſe mixtures are called reducin 
fluxes; becauſe the general name of fluxes is giv 
to all falts, or mixtures, of falts, which facilita 
fuſion. 
If ſulphur be applied to copper made. perfech 
| red-hot, the metal immediately runs; and theſe t 
5 ſubſtances uniting form a new compound mud 
more fuſible than pure copper. 

This compound is deſtroyed by the: ſole forced 
fire, for two reaſons : the firſt is, that ſulphur h 
ing volatile, the fire is capable of fabliming a grel 
part of it, eſpecially when it is in a great prope 
tion to the copper with which it is joined; the 
cond is, that the portion of ſulphur which remain 
being more intimately united with the coppi 
though it be rendered leſs combuſtible by thats 
nion, is nevertheleſs burnt and conſumed in tim 
Copper being combined with ſulphur, and togetb 
with it expoſed to the force of fire, is found to 
partly changed into a blue vitriol; becauſe the" 
triolic acid, being diſengaged by burning the | 
Phur, is by chat means qualified to diſſolve the cd 
per. The affinity of copper with fulphur 1 is gret 
5 er than that of ſilver. 


This metal, as well as the other imperfes wel 
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d the ſemi- metals, being mingled with*nitre and 
xpoſed . to: the fire, is decompoſed and calcined 
uch ſooner than by. vitſelf; — the phlogiſton 
hich it eontains occaſions the deflagration of the 
tre, and conſequently the two ſubſtances mutu- 
ly decompoſe each other. There are certain me- 

line ſubſtances whoſe phlogiſton is ſo abundant, 
ad 1 0 — —— their earth, that 
hen they art thus: treated with nitre, there ariſes 
nmediately a detonation, accompanied with flame, 
hab nd as violent as if fulphur or charcoal-duſt had 

co yed; fo chat in a moment the metalline 
1s dlinnce loſes its phlogiſton, and is calcined, The 

x (Mitre, after theſe devonmions, bene 1 an 
ucm Aline character. 7. 
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Iron is Abtes and lefs ductile than copper; vu 
is much harder, and of more difficult fulibn. 
k is the only body chat has te property of being 
etracted by the magnet, which therefore ſerves 10 
liſeover it wherever it is. But it muſſ be obſerved 
at it hath this property ty only when in its metalline 
ey and Tofes it when converted to an earth or 


feci 
e tw 
mud 


"OP0 Hence very few iron-ores are atracted by the 
he! 2 ſtone; becauſe for the moſt part, they are only 
maumggorts of earths, which require a phlogiſton to be 
Opps Added. before: ef can be brought to the Frag of 


e rn 

When iron hath undergone no otter Pen 
dut the fuſion which is neceſſary to ſmelt it from its 
re, it is uſnally quite brittle, and flies to pieces un - 
ler the hammer: which ariſes in ſome meaſurt 
from its containing a certain portion of unmetallic 
earth nterpoſed Werner its Parts. This we call 1g 

| ron. 2 $43 | 

By melting this a 1 ſecbnck time it A rendered 
Pare, and more free from * 
TY but 
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but un, as its proper oartn ane probably not 
ſufficiently near, or cloſely enough united, till tl 
iron bath undergone ſome further preparation bei 
ſides that of fuſion, it e bath =p degree oi 
malleability.. EL 
The way to give i it chis property is to make 
juſt and then hammer it for ſome time i 
all directions; to the end chat its parts may be pro 
perly united, incorporated, and welded toge then 
and that the heterogeneous matters which key 
them aſunder may be ſeparated. Iron made 0 
this means as malleable as void we call . ira 


e r os 
iron is ſtill harder to fuſe chan pig iu iron: ſi 
| make it flow requires the utmoſt force of fire. 
Iron has the property of imbibing a greater 
quantity of phlogiſton than is neceffary to give if 
the metalline form. It may be made to take in thi 
ſuperabundant phlogiſton two ways: the firſt is bl 
fuſing it again with matters that contain the ph 
giſton ; the ſecond is, by encompaſſin it with! 
quantity of ſuch matters, charcoal-duſt for inſtancy 
and. then expoſing: it ſo encompaſſed, for a certait 
time, to a degree of fire barely ſufficient to; keep i x 
red-hot, - This ſecond method, whereby one {ub ? 
ſtance is incoporated with another by means of firs 
but without fuſing either of chem, is in gene 
Flea cementation. 
Iron thps impre gnated with an additional quaty 
tity of phlogiſton is called feel. The: hardnck of 
Keet-may be conſiderably augmented by. ræmperii 
3 mor be by making” i re red- hot, 4 ſuddenh 
quenching it in ſome cold liqu 5 „The hotter the 
metal, and the colder the liquor in which, it þ 
quenched, the harder will the ſteel be. By.thi 
means tools ; are made, ſuch as files and ſheers, ca 
pable of cutting and dividing the hardeſt bodic 
als, pebbles, and iron itlelf, The colour 0 
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ich appear. on breaking it are ſmaller; It is all . 
s ductile and more brittle, Wc when dem- 

e 
As iron may be ee wah an addivionit 
Jintity of phlogiſton, and thereby converted into 
al, ſo may ſteel be again deprived of that ſuper- 


8 
cl 
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ef ndant phlogiſton, and brought back to the con- 
ion of iron. This is effected by cementing it with 
Vi or carths, ſuch as calcined bones and chalk. By 


e ſame operation ſteel may be untempereſl: nay; 
if will loſe the hardneſs it had acquired by temper- 
„it it be but made red-hot, and left to cook 
W:dually, As iron and ſteel differ only in the re- 
s we have here taken notice of, their properties 
Wing in all other reſpects the lame, what follows! 18 
ually applicable to both. 

lron being expoſed to the action of fire for { ey 
ne, eſpecially when divided into fmall particles, 


1. Ih as filings, is calcined and loſes its phlogiſton. 
wo this means it turns to a kind of reddiſh yellow 
rcd, which on account of its colour 1 is called crocus 


tis, or ſaffron of Mars, 
This cabx of iron has the  fingular property of 
wing in the fire with ſomewhart leſs difficulty than 
"(> itſelf; whereas every other metalline calx 
sss with leſs caſe than the metal that Produced 1 it. 
has moreover the remarkable property of uniting, 
th the phlogiſton, and of being reduced to iron” 
thout fuſion ; requiring for that purpele: only 0 
hh made red-hot. | 
ron may be incorporated with filyer, Ink even 
gold, by means of certain operations. Under 
article of lead we ſhall fee how it may be e 
1 t ted from theſe metals, 4; 
he acids produce on it mueh the ſume effects 
on copper: every one of them acts upon, its, | 
a tain neutral ſalts, alkalis, and even water itſelf, YH 
of capable of diſſolving it; and hence it is "aſe; 
"Facet ſubject t to xuſt. The vitciolic acid Uifſolves 1 
hid F 3 with 
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with the greateſt:caſe: but the circumſtances wh 
attend tlie ſolution thereof are different from thy 


with which the ſame acid diſſolves copper: for, 1 on 
whereas the vitriolic acid muſt be concentrated . 
diſſolve copper, it muſt on the contrary be dil his 
with water to diſſolve iron, which it will not toud le 


when well dephlegmated. 2. The vapours 1 s 
riſe in this diſſolution are inflammable ; ſo that. 
it be made in a fimall-necked bottle, and the fan 
of a candle be applied to the mouth thereof, 
vapours in the bottle take fire with ſuch rapidity 
to produce a conſiderable explofion. 
This ſolution is of a beautiful green colour; a 
from this union of the vitriolic acid with iron, thi 
retults a neutral metalline ſalt, which has the * 
perty of ſhooting into cryſtals of a rhomboidal il 
gure; and à green colour. Theſe cryſtals are cali cen 
green vitriol, vitriol of Mars, and copperas. 
Green vitriol hath a ſaltiſh and aſtringent tal 
As it retains a great deal of water in . cryſtallizi 
it quickly flows by the action of fire: but this fly 
idity is owing to its water only, and is not a 10 
fuſion ; for as ſoon as its moiſture is evaporated, 1 
reſumes à ſolid form. Its green tranſparent colo 
is now changed into an opaque white : and, if t 
calcination be continued, its acid alſo exhales an 
is diſſipated in vapours; and as it loſes that, it tun 
gradually to a yellow colour, which comes ſo m 
the- nearer to a red the longer the calcination Wi! 
continued, or the higher the force of the fire {ſition 
ruiſed; which being driven to the utmoſt, wit 
remains is of a very deep red. This remainder! 
nothing but the body of the iron, which having l 
its phlogiſton is now no more than an earth, neal 
of the fame nature wich that which 1 is left after eived 
eining the metal itſelf. i 14291431 
Green vitriol diflolved | in water ſpontanco 
lets fall a yellowiſh earthy ſediment. If this 10 
nn defecated 6 it ſtill — 
RL 77 epo 


"wu ſome of — ſobſtanes, till the vitriol 


wholly decompoſed. This ſediment is nothing 
the earth of iron, Which is then called/Orbre:. 


ue! 
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dn The nitrous acid Uiſſotbes iron with greatieaſe! 

en his ſolution is of a yellow: colour, inclinwg more 

ud leſs to a ruſſet, or n as it is mort or 
s ſaturated: with Iron difſolved by this acid 


fo, falls ——— im a kind ef calx, which is 
capable of being diſſotved a ſecond tune; for tlie 
trous acid will not act upon won at has loſt its 
dogiſtow, This ſolution does not cry ftallize, and 
evaporated een Mica he mater of the 
T. 

P birit of ſalt Hikewile Aſbtves iron, and br G0. 
Wtion is green. The vapours which: rife d 

e diſſolution are inflammable, like thoſe which 
cend when this "metal is attacked by the vitriohe 
id. Aqua regis es? a ſolution 0 1 iron, | 
ta W of a yellow colour. { : 


* 
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is 0 opper with che nitrous and vitriolic acids: ſo that 


iron be preſented to à ſolution of either in one 


f theſe two acids, the diffelved metal will be pre- 
pitated ; becauſe the Actd quits it for the 2 
ich which it has a greater affinity. 
On this occaſion it maſt be Sbferved ita! if a {6- 
tunhon of copper in the vitriohc acid be precipitated 
mud means of iron, the precipitate has the form and 
ion Mlendour of a metal, and does not require che ad- 
tion of a phlogiſton to veduce it to true copper; 
luch is not the caſe, as has been thewn, ' when 
ler 45 erteip een is effected by earths or ae 
825 4 7 FHN 

The Colour of this Wenne Precht bath FRE 
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ad aved ſeveral - perſons, who being unacquainted 


th' ſach phenomena, and with che naturr of 
xcooli've vitriol, imagined chat iron was tranſmuted in- 
is {om copper, when they faw a bit of iron laid ina 
yes. biution of that dire become, in form and<x+ 
epoll —_ * ternal 


Iron "hath a greater affinky wan either Mver or 


* 
| 
il 
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ternal appearance, exactly like copper: wherey 
the ſurkace only of the iron was cruſted over wiy 
the particles of copper contained in the vitrid 
which had gradually fallen upon and adhered ff 
the iron, as they were Weir out of the ſoly 
don. 7 F 

Among the 13 of iron we mentioned fixe 
alkalis; and that they have ſuch a power is prove 
by the following phenomenon. If a large prop 
tion of alkaline ſalts be ſuddenly mixed with a ſol 
tion of iron in an acid, no precipitation enſues, au 
the liquor remains clear and pellucid; or if at f 
it look a little turbid, that appearance laſts but 
moment; and the: liquor preſently recovers its tra 
ſparency. The reaſon is, that the quantity of 4 
kali is more than ſufficient. to ſaturate all the adi 
of the ſolution, and the ſuperabundant portia 
thereof, meeting with the iron already finely di 
vided by the acid, diſſolves it with eaſe as faſt as 
falls, and ſo prevents its muddying the liquor. I 
evinee that this i is ſo in fact, let the alkali be ap 
plied, in a quantity, that is not ſufficient, or buſi 
barely ſufficient, to ſaturate the acid, and the | iq 
will then precipitate like any other metal. 

Water alſo acts upon iron; and . irc 
expoſed to moiſture grows ruſty, | If iron: filing 
be expoſed to the dew, they turn wholly to a rul 
which is called Crocus martis aperiens. + 

Iron expoſed to the fire together with nitre mak 
it. detonate pretty briſkly, ſets in a Las and * 
compoſes it with rapidity. 

This metal hath a greater affinity than any otha 
metalline ſubſtance with ſulphur ; on which account 
it is ſucceſsfully uſed to precipitate and ſep arate al 
mctalline ſubſtances combined with ſulp _ 

Sulphur uniting with iron een e to i 
1 a 5 of fuſibility, chat if a maſs of 'thi 
metal i heated red-hot be rubbed with a bit of ful 
115 it inceſlaptly runs into as perfect a fofion "1 
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Fin is hd lighteſt of all metals. Though it yields 
y to the impreffion of hard bodies, it has but 
e ductility. Being bent backwards and forwards 
makes a ſmall crackling noiſe. It flows with a 
y moderate degree of de, and long before in 
nes to be red- hot. When it is in fuſion, its ſur- 
e ſoon grows duſky, and there forms upon it a 
in dark- coloured duſty pellicle, which is no other 
an a part of the tin that has loſt its phlogiſton, 


a calx of tin. The metal thus calcined eaſihx 


- ; overs its metalline form on the addition of a 
i osiſton. If the calx of tin be urged by 4 ftrong 
'Y eit grows white, but the greateſt violence of heat 


| not fuſe it; which makes ſome chymiſts con 
r it as a calcinable or abforbent earth, rather 
bun 2 vitrifiable | one. Vet it turns to glaſs, in 
ne ſort, when mixed with any other ſubſtance 
at vitrifies eaſily. However, it always: produces. 
imperfect glaſs only, which-is not at l tranſpa · 
t, but of an opaque white. The calx of tin 

s vitrified is called ænamel. Enamels are made 
ſeveral colours by the: addition. of this 0 A5. 
talline calx, | 1 
in unites eaſily vim all the mercy but it dts | 
oys the ductility and malleabil eu, one of 
m, lead excepted. : : Nay, i it poſſeſſes this proper - 
of making metals hrittle in ſuch an eminent de- 
that the very vapour of it, when in fuſion, 
capable of producing this effect. Moreover, 
ich is very fingular, the moſt ductile metals, e- 
gold and ſilver, are choſe on which: it works 
n 2 2 moſt eaſe, Ke the Laer 1 
nee. It has the proper n ver 
on ed with it flow over a very knall fre. 


- 


He adheres tb, and in ſome meaſurr incorpora 
with, the ee of copper and of iron; when 
aroſe the practice of coating-over thoſe metals w 

Tin-plates are no other than thin plates I 
iron tinned over. J 

EFH to twenty parts of tin one part of 1M a 
added, this alloy renders it much more: fold, li 
theanixadmaſs.comtinnes toltrably due. 
> onthe. contrary to gag part df tin ten part 
copper bt added, together with a little, Zink, 21 
mi · metal to be conſidered hereafter, from this con 
bination there reſults a metalline compound wh 
is hard, brittle, and very ſonorous 3 ſo that it in 
ſed for caſting bells: me ca 
Wange and bei/-eucta/. . 
Tin hath an with thai bievidlls; Nitroo 

riet acids. All of chem attack ani re 
it; yet none of them is able to diſſolve it willi 
great difficulty: ſo chat if a clear ſolutiori chem 
be deſireũ, partieular methods muſt be emploi 
for chat pur poſe:; for the acids do but in a manu 
calcine it, and convert it to a kind of white 0 
dr pperipitate. The folvent which has the great 
e eee ee which. has ren A gre 
therewith chan with gold itſeif; when 
* follows that gold diffotved in .zqua-regts:'may! 
pretipirated by means of tin} hut then che 2910 
gis muſt be weakened. Gold thus 
this is of a moſt beam colour; (find 5 wfcd fa 
red in emamciling and Paiarhe on porcelain, 4s 
ſo co give a red colour v0 artificial gems. Ft 

nene ow Peep "will 
lave die purple colour.” „Nen enn 


Tin hach the property of W great luſtt 
all red colours. Foo general; on which'\account'! 
wed'by the dyers Lor Geilang 2” beautiful ſean 
andi un veſſels are in makitig fine , 
of wort. Water dors not hct upOt this metal, 
« does upon iron and copper;' fer Which reaſo 
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ot ſubject to raft © nevertheleſs Hen t is expo: 

1 15 the air its n ſoon loſes it Poliſh. and 
eadour. 

ria mixed iat ie abc expbied 40 Abeiſete = 

grates with it, makes it detonate, and is immedi- 

I converted to a refractory calæ: for fo all ſub- 
Inces are called which are incapable. of fuſion. 

in readily unites with Buy e 4 wicht it be 
ans. W and triable maſs. | 
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Next to gold aud mereury lead is the besrieß or 
nmetalline fubſtances, but in hardneſs is exceeded 
every one of them. Of all metals alſo it melts 
e eaſieſt except tin. While it is in fuſion there 
mers inceſſantly on its ſurface, as on that of tin, 
blackiſh duſty pellicle, which. 78 mite but a 
Ix of lead. 
This calx further caldined by: a. moderate Bre, 
e flame being reverberated on it, ſoon grows 
ite. If the calcination be continued it becomes 
low, aud at laſt of a beautiful red. In this ſtate 
is called Minium, and is uſed as a pigment; Mi- 
um is not eaſily made, and the operation ſueceeds 
ell in large manufactures only 
To convert lead into lit harge, which is che — 
a manner Half vitrified, you need only keep it 
cited by a pretty ſtrong Bre; for chen as its ſur- 
ce gradually calcines, it tends more.and more to 
fon and vitrification, | 
All theſe preparations of lead are greatly diſpo- 
d to perfect fuſion and vitrifieation, and for that 
rpoſe reguire but a moderate degree of ſire; the 
h or earth of lead being of all Den earths 
at which- vitrifies the moſt eaſily; 
22 hath.not only the property of turning into 
als with the-greateft Facility, but it hath alſo that 
promoting — the vitrification of all * 
er 
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ther imperfe& metals; and, when it is actually vp _ 


trified, procures the ready fuſion of all earths ax 
ſtones in general, even thoſe which are refractoh 
chat is, which could not be fuſed without its hey 
Glaſs of lead, beſides its great fuſibility, hail 
alſo the ſingular property of being ſo ſubtile n 
active as to corrode and penetrate the crucibles i 
which it is melted, unleſs they be of an earth thy 
is exceeding hard, compact, and withal very n 
fractory: for glaſs of lead being one of the mo 
powerful fluxes that we know, if the earth of th 
crucible in which it is melted be in the ſmall 
degree fuſible, it will be immediately vitrified ; } 
ſpecially if there be any metallic matter in its con: 
poſition. en i | 6 1 | 
The great activity of glaſs of lead may be weak 
ened by joining it with other vitrifiable matters: bull 
unleſs theſe be added in a very great proportion 
it will ſtill remain powerful enough to ; penetra 
common. earths, and carry off che matters comb 
ned with it. . 1 
On theſe properties of lead, and of the glaſs of 
lead, depends the whole buſineſs of refining go 
and filyer, It hath been ſhewn that as theſe tui 
metals are indeſtructible by fire, and the only ond 
which have that advantage, they may be ſeparatel 
from the imperfect metals, when mixed therewith 
by expoſing che compound to a degree of fire ſub 
ficiently ſtrong to vitrify the latter; which wha 
once converted into glaſs can no longer remain v 
nited with any metal that has its metalline form 
But it is very difficult to procure this vitrificatio 
of the imperfe& metals, when united with gold nd 
ſilver; nay, it is in a manner impoſlible to vitriß 
them entirely, for two reaſons : firſt, becauſe mol 
of them are naturally very difficult to vitrify; i 
condly, becauſe the union they have contxacted wit 
the perfect metals defends them, in a manner, fron 
. the action of the fire, and that fo much the mo! 
. EY | | © effecuall 
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ectually as the proportion of the perfect metals 
greater; which being indeſtructible, and in ſome 
t coating over thoſe with which they are alloyed, 
ve them as 2 preſervative and impenetrable Wield 
jnſt the utmoſt violence of fire. ey 
It is therefore clear that a great deal of labour 


y be ſaved, and that gold and ſilver may be re- 


ed to a much greater degree of purity than can 


erwiſe be obtained, if to a mixture of theſe me- 


s with copper, for inſtance, or any other im- 
rfect metal be added a certain quantity of lead. 
r the lead, by its known. property, will infallibly 


Woduce the defired vitrification ; and as it likewiſe 


reaſes the proportion of the imperfe& metals, 
d ſo leflens that of the perfect metals, in the 
iſs, it evidently deprives the former of a part of 


Wcir guard, and fo effects a more complete vitrifi- 
ion. In concluſion, as the glaſs of lead hath 


e property of running through the crucible, and 


Wrrying with it the matters which it has vitrified, 


follows that when the vitrification of the imper- 


Wet metals is effected by its means, all thoſe. vitri- 


d matters together penetrate the veſſel containing 
e fuſed metalline maſs, diſappear, and leave only 
e gold and ſilver perfectly pure, and freed, as far 
is poſſible, from all admixture of heterogeneous 
Its, 

The better to promote the ſeparation of ſuch 
Its it is uſual to employ in this proceſs a particu- 
r ſort of ſmall crucibles, made of the aſhes of 
Icined, bones, which are exceedingly porous and 
l'y pervaded. They are called cupels, on account 
their figure, Which is that of a wide-mouthed 
Ip: and from hence the operation takes its name; 
r when we refine gold and filver in this manner” 
care ſaid to cupel thoſe metals. It is eaſy to per- 
ve that the more lead is added, the more accu- 
tely will the gold and five be refined; and chat 
| much the more lead ought to be added 48 the 
.. 8 perfect 
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perfect metals are alloyed with a greater proporti 
of the imperfect. This is the moſt ſevere trial if 
which a perfect metal can be put; and conſe quei 
ly any metal that ftands it may be fairly conſiderdi 
WR. F 
1 In order to denote the fineneſs of gold, it is ſn 
poſed to be divided into twenty-four parts call 
carats ; and gold which is quite pure and free fron 
all alloy is ſaid to be twenty-four carats fine; u 
which contains 1-24th part of alloy is called go 
of twenty-three carats, that which contains 2-24thif 
of alloy is but twenty-two carrats ; and fo on. 
Silver again is ſuppoſed to be divided into tweliM 
parts only, which are called penny-weights : ſo tha 
when abſolutely pure it is faid to be twelve penn; 
weights fine ; when it contains 1-12th of alloy, itz 
then called eleven penny-weights fine; when ii 
contains 2-I2th of alloy, it.is called ten pen - 1 f 
ere 8 | 
weights fine, and ſo on. | 
In treating of copper we promiſed to ſhew, un 

der the article of lead, how to ſeparate it fron 
iron. The proceſs is founded on that property d 
lead which renders it incapable of mixing and unit 
ing with iron, though it readily diſſolves all othe: 
metalline ſubſtances. Therefore if you have 2 
maſs compounded of copper and iron, it muſt bt 
fuſed with a certain quantity of lead, and then th: 
copper, having a 2 affinity with lead than 
with iron, will deſert the latter and join the tor 
mer, which being incapable of any union with iron. 
as was ſaid, will wholly exclude it from the nen 
compound, The next point is to ſeparate the lead 
from the copper; which is done by expoſing tt ir 
maſs compounded of theſe two metals to a degree 
of fire ſtrong enough to deprive the lead of is 

metalline form, but too weak to have the ſame & 
fel on che. copper: And this may be done; {int 
of all the imperfect metals lead is, next to tin, tt 
f to be calcined, and copper on the com 

dp pas» * 2 
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cy refifts the greateſt force of fire longeſt, with- 

WW. loſing its metalline form. Now what we gain 
this exchange, vis. by ſeparating copper from 

n, and uniting it with lead, conſiſts in this, 
at as lead is calcined with leſs fire than iron, the 
pper is leſs expoſed to be deſtroyed: for it muſt 


15 obſerved that, however moderate the fire be, it 
= b- hardly poſſible to prevent a certain quantity there 
oh from being calcined in the operation. | 

N Lead melted with a third part of tin forms a 
2 pound, which being expoſed to a fire capable 


e making it thoroughly red-hot, ſwells, puffs up, 
ems in ſome ſort to take fire, and is preſently 
Wicined, Theſe two metals mixed together are 
uch ſooner calcined than either of them ſepa- 
Wately, SERIF 
Both lead and tin are in ſome meaſure affected by 
| ater, and by a moiſt air; but they are both much 
Wis ſubject than iron or copper to be corroded by 
ee ſolvents, and of courſe are much leſs liable to 
uſt, | „ 
W [he vitriolic acid acts upon and diſſolves lead, 
uch in the ſame manner as it doth ſilver. 15 
The nitrous acid diſſolves this metal with much 
ale, and in great quantities; and from this ſolu - 
on a ſmall portion of mercury may be obtained. 
n this ſubject fee our Elements of the Practice f 
hymiftry.. "7 r 
When this ſolution of lead is diluted with a good 
eal of water, the lead precipitates in the form 
fa white powder; which happens becauſe the 
5 rendered too weak to keep the lead dif- 
dived, 2 $434 
If this ſolution of lead be evaporated to a certain 
egree, it ſhoots into cryſtals formed like regular 
ramids with ſquare baſes. Thele cryſtals are of 
yellowiſh colour, and of a facharine taſte + they 
10 not eaſily diſſolve in water, This nitrous me- 
Aline ſalt has the ſingular property of detonating 
G2 „ 


in a crucible, without any additament; or the c 
tact of any other inflammable ſubſtance. This pull 
perty it derives from the great guantity of ph 
giſton contained in, and but looſely connected viii 
the lead which is one of its principles. 
If ſpirit of ſalt, or even ſea- ſalt in ſubſtance, . 
added to a ſolution of lead in the nitrous acid, 
white precipitate immediately falls; which is nog 
ther than the lead united with the marine acil 
This precipitate: is extremely like the precipitated 
_ filver made in the ſame manner, and that bein 
called Luna cornea hath occaſioned this to be nam 
ed plumbum corneum. Like the /una cornea it is ven 
fuſihle, and being melted hardens like it into a ku 
of horny ſubſtance : it is volatile, and may be WM 
duced by means of inflammable matters combina 
with. alkalis. But it differs from the luna corn 
in this chiefly, that it diſſolves eaſily in water; 
whereas the luna cornea, on the contrary, diſſobe 
therein with great difficulty, and in a very {ml 
quantity. | 
A s this precipitation of lead from its ſolution 
in ſpirit of nitre is procured by the marine aci 
lead is thereby proved to have a greater affiniy 
wich the latter acid than with the former. Yet, 1 
you attempt to diſſolve lead directly by the acid 
ſea-ſalt, the ſolution is not ſo eafily effected ash 
the ſpirit of nitre, and it is always imperfect; fo 
it wants one of the conditions eſſential to every {0 
lution in a liquor. namely tranſparency. 
If lead be boiled for a long time in a lixivium ( 
fixed alkali, part of it will be diſſolved. \ 
Sulphur renders this metal refractory and ſcar 
fuſible; and the maſs they form when united tog 
ther is friable. Hence it appears that ſulphur a9 
upon lead much in the fame manner as upon ii 
that is, it renders both theſe metals leſs fuſibl 
which are naturally the moſt fuſible of any, wh 
it exceedingly facilitates the fuſion of ſilver, - by 
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r, and iron, metals which of themſelves flow 
ch the greateſt difficulty, es 
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© Of Quick-S1LvEs. 
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ih the metals properly ſo called, and yet has 

me properties which will not allow us to con- 
und it with the ſemi-metals. The reaſon Why. 
ick-filver, by the chymiſts commonly called mer- 


* aleable. But as, on the other hand, it eminent | 
n poſſeſſes the opacity, the ſplendour, and abovæk“ 
1 | the gravity of a metal, being next to gold thę 


an by being conſtantly in fuſion; which we may 
Ippoſe ariſes from its aptneſs to flow with ſuch 

nall degree of heat, that be there ever, fo. litite 
armth on earth, there is ſtill more than enoug] 
keep mercury in fuſion ; which would Becojne 
Id and malleable if it were poſſible to apply te it 
degree of cold conſiderable enough for that puts 
dle. Theſe properties will not allow us t6 coins 
und it with the ſemi-metats. Add that we a 

t yet aſſured by any undoubted experiment tha 


o 


| | wh Fre . rer 
eerrfect inctals may. Indeed we cannot apply the 


E treat of quick-filver in a chapter apart, be- 
cauſe this metallic ſubſtance cannot be claſſed 


Fry, is not reputed a metal, is, that it wants one 
the eſſential properties thereof, to wit, mallea- 
lity. When it is pure and unadulterated with - 
y mixture, it is always fluid, and of courſe un- 


avieſt of all bodies, it may be conſidered as 4 
ue metal, differing from the reſt" no otherwiſe 


can be wholly deprived; of its Phlogiſton, ads dhe 
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force of fire to it as could be viſhed 3 for i it hf 
volatile that it flies off and Exhales i in vapours, vil 
a much leſs degree of fire than is neceſſary to mit 
it red-hot. The vapours of mercury thus rait 
by the action of fire, being collected and un 
in a certain quantity, appear to be no ,othy 
than true mercury, retaining every one of i 
. Properties ; and no experiment hath ever ben 
pie to ſhew the leaſt change thus produced in ü 
nature. 
I mercury. be expoſed to the greateſt heat th 
| n can bear without fublimation, and continued i 
it for ſeveral months, or even. a whole year tog 
ther, it turns to a red powder, which the chymik 
call Merrurius pracipitatus per ſe, But to ſuccei 
in this operation it is abſolutely neceſſary that th 
heat be ſuch as is above ſpecified; for this metalli 
ae may remain expoſed to a weaken heat fu 
à conſiderable number of years, a unGergou 
any ſenſible alteration. 
Some chymiſts fancied that by this operati 
they had fixed mercury and changed its naturt; 
but without any reaſon : for if the mercury thu 
ſeemingly tranſmuted be expoſed: to à -fomewhi 
ſtronger degree of fare, it ſublimes and exbales i 
vapours as uſual ; and thoſe vapours collected ar 
nothing elſe but running mercury, which has 1 
1 tee all its properiies without the help of a 
_pdditament. 
Mercury has the property of difolving all th 
metals, iron only excepted. But it is à cond 
tion abſolutely neceflary to the ſueceſs of. ſuchdi 
ſolution, that the_metalline fubſtances be poſſeſſe 
of their phlogiſton; for if they be — mer. 
Fury cannot touch them: And, hence it follow 
"That mercury doth not unite with ſubſtances thi 
are purely earthy. Such a combination of a m 


with eee is called an men ＋ mm 
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THEORY OF-CHYMISTRY. mg 
Ione is ſufficient to effect it; 
legree of heat is alſo of uſe. ge 44 
Mercury amalgamated with a metal gives it. a 
Wonfiſtence more or leſs ſoft, and even fluid, ac- 
ercury employed. All amalgams are ſoftened by 
xeat, and hardened by cold. n 
Mercury is very volatile; vaſtly more ſo than the 
Wnoſt unfixed metals: moreover the union it con- 
Fracts with any metal is not ſufficiently intimate ta 
Entitle the new compound reſulting from that union 
Wo all the properties of the two ſubſtances united; 
Wt leaſt with regard to their degree of fixity and 
Nolatility. From all which it follows, that the beſt 
Wand ſureſt method of ſeparating it from metals diſ. 
olved by it, is to expoſe the amalgam to 4 de- 
Free of heat ſufficient to make all the. quick-filver 
Wriſc and evaporate ; after which the metal remains 
Win the form of a powder, and being fufed recdvets 
its malleability. If it be thought proper toſavethe 
quick - ſilver, the operation muſt be performed in 
cloſe veſſels, which will confine and collect the mer- 
curial vapours, This operation is moſt frequently 
employed to ſeparate gold and filver from the ſeve- 
ral ſorts of earths and ſands with which they are 
mixed in the ore; becauſe theſe two metals, gold 
eſpecially, are of ſufficient value to compenſate tie 
loſs of mercury, which is inevitable in this proceſs: 
delides, as they very readily amalgamate with it, 
this way of n them from every thing unme- 
tallic is very facile and commodio uno. 
Mercury is diſſolved by acids; but with eireum- 
ſtances peculiar to each particular ſort of acid. 
The vitriolic acid, concentrated and made boil- 
ing hot, ſeizes on it, and preſently reduces it to a 
kind of white powder, ' which turns yellow by tlie 
atfuſion of water; but does not diſſolve in it: it is 
called turbith mineral. However, the vitrielie acid 
this occaſion unites with a great part of the mer- 
| cCurxy, 


however, a propen 


* * * 
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cury, in rack a manner that "Y pes is ſoln! 
ble in water. For if to the water which was uſed y 
waſh the turbith a fixed alkali be added, there fall 
inſtantly a ruſſet-coloured precipitate, ' Which is 10 
| ether than mercury ſeparated from che vitfiglic ai 
by the intervention of: nens 
This diſſolution of mercury by the vitriolic af 
is accompanied with a very remarkable pPhenome 
non; which is, that the acid contracts a ſtrong ſmel 
of volatile ſpirit of ſulphur : a notable proof thi 
part of the phlogiſton' of the mercury hath unitel 
therewith,” And yet; if the mercury be ſeparatel 
by means of a fixed alkali, it does not appear ty 
have ſuffered any alteration. Turbith "mineral i 
not ſo volatile as pure mercury. 
The nitrous acid diſſolves mercury with eaſe 
The ſolution is limpid and tranſparent, and as it 
grows cold ſhoots-into Cryitals, which are a nitr ous 
mercurial falt. | 
If this ſolution be evaporated. to dbyneſs, te 
mercury remains impregnated with a little of the 
acid, under the form of a red powder, which had 
obtained the names of red precipitate, and: arcanin 
corallinum. This precipitate, as well as turbith, b 
leſs volatile than pure mercury. 
II chis ſolution of mercury be mixed with a ſv 
tation of copper, made likewiſe in the nitrous acid, 
and the mixture evaporated to dryneſs, there vil 
remain a green powder called green preocipitatt, 
Theſe precipitates are cauſtic and corrofive ; ; and 
are uſed as ſuch in furgery. n 
Though mercury be diſſolved more eafily ant 
comple y by the nitrous acid than by the yitriolit, 
has a greater affinity with che latter than wi 
Wh former: for if a vitriolic acid be poured into! 
folution of mercury in ſpirit of nitre, the mercy! 
Vill quit the latter acid n which it was ; diffolved, 
and Join the other Which Was added. ebe * 
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ing happens when the marine acid is employed in- 
cad of the vitriolic. 
| Mercury combined with foi pirit of n a 8 
lar body; a metalline falt which ſhoots into long 
yſtals, pointed like daggers. This ſalt is volatile, 
| ſublimes eaſily without decompoſition. It is 
oreover the moſt voilent of all the corroſives hi- 
Perto diſcovered by chymiſtry. It is called Gorro- 
e Sublimate, becauſe it muſt abſolute] be ſublime» 
to make the combination perfect. There are ſe- 
ral ways of doing this: but the operation will 
ver fail, If the mercury be rarified into vapours, 
d meet with the marine acid in a fimilar ſtate. 
Corroſive ſublimate is diſſolved by water, but in 
ry ſmall quantities only, It is decompounded by 
_o :xcd alkalis, which precipitate the mercury in a 
adiſh y n powder, called on account of its 
lour yellow precipitate. 
lf corroſive ſublimate be mixed e tin, and the 
Wompound diſtilled, a liquor comes over which con- 
Wnually emits abundance of denſe fumes, and from 
e name of its inventor is called the /moaking liquor 
Libapius. This liquor is no other than the tin 
mbined with the marine acid of the corroſive 
blimate, which therefore it hath actually decom - 
Wounded : whence it follows that this acid hath a 
reater affinity with tin than with mercury, + 
The marine acid in corroſive ſublimate is not 
Rite ſaturated with mercury, but is capable of 
king up a much greater quantity thereof. For if 
rrofive ſublimate be mixed with freſh mercury, 
id ſublimed a ſecond time, another compound 
il be produced containing much more mercury, 
d leſs acrimonious ; for which reaſon it is named 
et ſublimate of mercury, mercurius: dulcis, aquila 
9a, This compound may be taken internally, 
nd is purgative or emetic according to the doſe 
miniſtered, It may be rendered ſtill more gentle 
repeated ſublimations, and then it takes the title 
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of panacea mercurialts, No way hath hitherto beg 
found to diflolve mercury in agua regis with 
great difficulty, and even then it is but impertet 
diſſolved. OY | 
Mercury unites eaſily and intiwately with fulphy WS 
If theſe two ſubſtances be only rubbed together i 
a gentle heat, or even without any heat, they wil 
contract an union, though but an incomplete on; Wh 
This combination takes the form of a black pow 
der, which has procured it the name of thing 
mineral, . f Z 
If a more intimate and perfect union be defired, 
this compound muſt be expoſed to a ſtronger het 
and then a red ponderous ſubſtance will be ſublin-W 
ed, appearing like a maſs of ſhining needles : thy 
is the combination defired, and is called cab 
In this form chiefly is mercury found in the bowl 
of the earth. Cinabar finely levigated acquires vii 
much brighter red colour, and is known to paint 
by the name of ve million. | 
Linabar riſes wholly by ſublimation, without ſu 
fering any decompoſition ;. becauſe the two. ſubſtan 
ces of which it conſiſts, viz, mercury and ſulphur, 
are both volatile, | Far” 
Though mercury unites and combines very wel 
with ſulphur, as hath been ſaid, yet it hath | 
affinity with that mineral than any other meu 
__ Gold. only excepted: whence it follows that al 
of the other metals will decompound cinnabar, if 
uniting with its ſulphur, and ſo ſetting the mercu!] 
at liberty to appear in its ufual form. Mercuſ 
thus ſeparated from ſulphur is eſteemed the pure 
and bears the name of mercury revivified fron d 
MANS #3, 1-612 © M4168 155% 1140 CARO ADDING #4 04 
Iron is. generally uſed in this operation, preferk 
bly to the other metals, becauſe among them all 
has the greateſt affinity with ſulphur, and is 
only one that has none with mercury. | 
Cinabar may alſo. be decompounded by means" 
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ted alkali ; the affinity of theſe ſalts with ſulphur 
ing generally greater than that of any metalline 
| 6 eee A. ; 


ſtance Whatever. 
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Of Regulus of Antimony. 2. Of Biſmuck 


Edt; 
i 3. Of Zinc. 4. Of Regulus of Arſenic. 

x 3 | me 
bar, IP | f * nien ee 
wel 9. I. 7 REGULUS OF ANTIMONY, [1 {1 
res! 9 . * * | 1 N = 19 4 1 
ater Egulus of Antimony 18 4 metallic ſub 5 of. 


pretty bright white colour. It has the ſplen- 
r, opacity, and gravity of a metal: but it is quite 

malleable, and crumbles to duſty inſtead of yield - 
p or ſtretching under the hammer; on which ac- 


hur 2 a 
i hot it is claſfed with the ſemi-metals. 41 1 


7 wel It begins 0 flow as ſoon as it is moderately red; 
\ like che other ſemi- metals, it cannot ſtand a 


lent degree of fire; being thereby diflipated into 


metul a 
oke and white vapours, which adhere! to ſuck» 


it all | L 

Ir, q 0 bodies as they meet with, and ſo are collected 
>rcutf P a kind of te arina called flowers of antimony. | | 
ercun f Regulus of antimony, inſtead of being ex | 
zureſh ed to a ſtrong fire, be only heated ſo moderate 
n bat it hall not even melt, it will calcine, loſe its 


on (r . 
—_ giſton, and take the form of a greyiſh powder + 


ute of all ſplendor : this powder is called calx. 
antimony. e 1 1 dj 55 1 46 p 
This calx is not volatile like the regulus, but will 
we a very violent fire; and being expoſed 
eo will flow, and turn to a glaſs of the yellow- 
colour of a hyacinth, 9 F066 FINK 
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It is to be obſerved, that the more the regulus 
deprived of its phlogiſton by continued calcinatiqy, 
the more refractory is the calx obtained from i | 
The glaſs thereof has alſo ſo much the leſs colou RR... 
and comes the nearer to common glais, ma 

The calx and the glaſs of antimony will-recoyy 
their metalline form, like every other calx and gl 
of a metal, if reduced by reſtöring to them thei 
loft phlogiſton. Vet if the calcination be carrid 
too far, their reduction will become much mor 
difficult, and a much ſmaller quantity of reguly 
wall be reſulciated. . | 

Regulus of antimony is capable of diſſolving tl 
metals; but its affinities with them are various, aut 
differ according to the following order. It aff 
iron the moſt powerfully, next copper, then ti, 
lead, and ſilver. It promotes the fafion of metal 
but makes them all brittle and unmalleable. 

It will not amalgamate with mercury; and tho 
by certain proceſſes, particularly the addition d 
water and continued trituration, a fort of uni! 
between theſe two ſubſtances may be produced, jt 
it is but apparent and momentary ; for being |: 
to themſelves and undiſturbed they quickly diſunit 
and ſeparate *. „ 

Ihe vitriolic acid, affiſted by heat, and even) 
diſtillation, diſſolves regulus of antimony. I 
nitrous acid likewiſe attacks it; but the ſojutiol 
can by no art be made clear and limpid : ſo bt 
the regulus is only calcined, in a manner, by fl 


acid, 


„N. Malouin, however, hath found a way to unite theſe | 
metallic ſubſtances: but then he does it by the interpoſition of i 
phur; that is, he combines crude antimony with, mercury. Th 
combination is brought about in the ſame way that Ætbiops mi 

ds made; viz. either by fuſien, or by triturailon only without i 
It reſembles the common Æthiops, and M. Malovin calls it Ale 
of anti any. He obſerved that mercury unites with amimon) 1 
| re int. mately by melting, than by rubbing them toge: her. 1 


OT 
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nne marine acid diflolves it well enough; but 
en it muſt be exceedingly concentrated, and ap- 
00 tea in a peculiar manner, and eſpecially by diſtil- 
1 tion. One of the beſt methods of procuring a 
VS fect union berween the acid of ſea-falt-and re- 
us of antimony, is to pulverize the latter, mix 
WT with corroſive fublimate, and diſtil the whole. 
here riſes in thè operation a white matter, thick, 
d ſcarce fluid, which is no other than the regulus 
antimony aired and combined with the acid of 
ſalt. This compound is extremely corfolives 
d is called butter of antimony, , 
W 1: is plain that the corrofive ſublimate is Bons de- 
mpounded; that the mercury is revivified, and 
Nat the acid which was combined therewith hath 
itted it to join the regulus of antimony, with 
hich its affinity is greater; This butter of anti- 
Wooy by repeated diſtillations acquires a conſidera- 
le degree of fluidity and limpidneſſ. 
If the acid of nitre be mixed with butter of an- 
mony, and the whole diſtilled, there riſes an acid 
quor, or a fort of agua regrs, which ſtill retains 
dme of thc diſſolved regulus; and is called bezoar- 
c ſpirit of nitre. After the diſtillation there re- 
ains a white matter, from which freth ſpirit of 
tre is again abſtracted, and which being then 
alhed with water is calted bezoar mineral. This 
20ar mineral is neither ſo volatile, nor ſo cauſtic 
$ butter of antimony; becauſe the nitrous acid 
ath not the property of volatilizing metallic ſub- 
ances, as the marine acid does, and becauſe it re- 
ains much more intimately combined with the re> 
uline part. 
If butter of antimony be mixed with water, the 
quor immediately becomes turbid and milky; and 
precipitate falls, which is nothing but the metallic 
atter partly ſeparated from its acid, which is too 
nuch weakened” by the addition of water to keep 
diſſolved, © Let this precipitate ſtill retains a good 
Ver. I. H deal 
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deal of acid for which reaſon it continues to U 
a violent emetic, and in ſome degree corroſig 
It hach therefore been Very DPropiin'y: A maps 
.curms vite.,” | 
The proper ſolvers of regulus of e 
aqua regis; by means whereof a clear and limpi 
ſolution of this ſemi-metal may be obtained. 
Regulus of antimony mixed with nitre, and pro 
jected into a red-hot crucible, ſets the nitre in q 
flame, and makes it detonate; As it produces thy 
effect by means of its phlogiſton, it muſt needs a 
the ſame time be calcined, and loſe its metallic pro, 
perties, which accordingly happens, and. whe: the 
nitre is in a triple proportion to the: regulus, ths 
latter is ſo perfectly calcined as to leave only a whit 
powder, which is fuſed: with great difficulty, and 
then turns to a faintly coloured: glaſs, not very di 
. . ferent from common glaſs, and which is not ral 
cible to a regulus by the addition of inflammaik 
matter; at leaſt it yields but a very ſmall; quanty 
| thereof. If lefs nitre be uſed; the calx is not fe 
white; the glaſs it produces is more like a met 
line glaſs, and is more eaſily reduced. The calx d 
the regulus thus prepared by nitre is called, on a 
count of the medicinal virtue aſcribed to it, daft 
retic antimony, or diaphorætic mineral. 
Nitre always becomes an alkali. by: deflagration 
and in the preſent caſe: retains: part of the cal 
which it even renders: ſoluble in water. This call 
may be ſeparated from the alkali, if an acid be em 
ployed to precipitate it; and then it is called matt 
ria perlata. This ly; matter is a calx of. ant 
mony, ſo completely deprived of its phlogiſton # 
wr a altogether os of reduction to a 1s 
. of antimony readily, joins and unit 
4 math ſulphur, forming therewith a compound whil 
has a very faint metallic ſplendor; + This con 


pound en like a maſs of long needles adh 
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Ie together laterally; and under. this form it 8. 
wally found in the ore, or at leaſt when only ſe- 
rated by fuſion from the ſtones und carthy 
rs with which the ore is mixed; It is called crue 
imony. 
Antimony flows, wich a moderate heat, and be- 
"mes even more fluid than other thetallic ſub- 


n fulphiir it centains, and its phlogiſten alſo, ſo 
» Ws to covet it into a calx and a glaſs, as it does 
1s ee regulus. 


pro- Aqua regis,” which: we obſerved to be the proper 


the lvent of the regulus, being poured on aàntimony, 
the tacks and diffolves the reguline part, hut touches 
rhiz ot the 1! ulphur; int coniſequenice whereof it decom- 
oſes the antimony; wave Wee its Ke mon from 


$ regulus, 


redu- There are ſeveral ocker ways 66. efeQing this de- | 


nable ompoſition, and obtaining the reguline part of 
nt Mntimony by irſelf: they conſiſt either in deſitoy- 
ot Mig the ſulphureons part of the antimony by com- 
nctalbWuition, or in melting the antimony with ſome ſub⸗ 
a nce, which has a greater affinity than its reguline 
n ert with ſulphur, Moſt metals are very fit for this 
tter purpoſe: · for though the regulus has a con- 
erable affinity with ſulphur, yet all. the wang, - 
ation yxc<pt gold and mercury, have a greater. 

If therefore iron, copper, lead, ſilver, ot OY 
s cue melted with antimony; the fetal employed wall 
Je em * with the ne and r it from * 

egulus. | 

au It muſt be sbferbed- chat, as theſs metals 0M 
ton me affinity with the regulus of antimony, the 
a VS utus will be joined in the operation by ſome of 
ie metal emeld ys as a precipitant; (ſo choſt ſab- 
faces are called which ſerve as the means of 
hiding to bodies from exth Ether); and therefore 
cone regrittts pr6cured in this mariner will: net de 
blolu dutely⸗ Pure: of this accoumt care it taken to 
1 diſtinguiſh 


mat- . 


inces. The action of Hre diflipates or cohſmes 
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diſtinguiſh each by adding the name of the mei 
employed in its precipitation; and / thence cow 
theſe titles, martial regulus of antimony, or ok 
. 8 regulus, regulus veneris; and ſo of 
Antimeny is employed with advantage to ſepary 
gold from all the other metals with hich it my 
be alloyed., It has been ſhewn. that all the, mey 
have a greater affinity, than the reguline part 
antimony, with ſulphur, gold only excepted; whid 
is incapable of contracting any union, therewith; 
and therefore, if a maſs compounded of gold at 
ſeveral other metals be melted with antimony, even 
thing in that maſs. which is not gold will unite wii 
the ſulphur of the antimony. This union occaſiag 
two ſeparations, to wit, that of the ſulphur of th 
antimony.from its reguline part, and that of th 
gold from the metals with which it was adulter 
ed; and. from the whole two new compounds aril 
namely, a combination of the metals with the tu 
phur, which being lighteſt riſes to the ſurface 
fuſion ; and a metalline maſs formed of the gol 
and:the reguline part of the antimony united, tog 
ther, which being much the heavieſt ſinks to ti 
bottom. There is no difficulty in parting the gol 
from the regulus of antimony with w ich it! 
alloyed: for the metalline maſs need only be exp 
ſed to a degree of fire capable of diſſipating uk 
yapours all the ſemi- metal it contains; which bei 
very volatile, the operation is much eaſier, and mol 
expeditiouſly finiſhed, than if the metals with wid 
the gold was debaſed were to. be vitrified on 
cupel ; without taking into the account that 
lilver were one of them, recourſe muſt needs | 
had to the proceſs of quartation after that of Ul 
r fa; «72.8748 
If equal parts of nitre and. antimony. be mu 
together, and the mixture expoſed to the actiond 
fire, a violent detonation enſues.; the nitre q 
8 ; | ._ 
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ating conſumes che ſulphur of the antimony, and 
en a part of its phlogiſton. After the. detona- 
on there remains a greyiſh matter which contains 
ed nitre, vitriolated tartar, and the reguline Joes 
the antimony deprived in fome meaſure of its 
logiſton, and half vitrified by the action of the 
e, which is conſiderably increaſed by the defla- 
ation. This matter is called liver F antimony, _. 
lf inſtead of equal parts of nitre and antimony- 
o parts of the former be uſed to one of the lat- 
WW, then the reguline part loſes much more of its. 
ogiſton, and remains in the form of a yellowiſh 
der. 14 19 £272 
Again, if three parts of nitre be taken to one of, 
timony, the regulus is thereby entirely robbed - 
its phlogiſton, and converted to a white calx: 

hich bears the name of Diaphoretic antimony, or- 

Wap horitic mineral. The pearly matter may be 
ecäpitated by pouring an acid on the ſaline ſub- 
Wnces which here remain after the detonation, in 
We {ame manner as we ſhewed above was to be done- 
b regard to the regulus. . 8 | 
In the two laſt operations, where the nitre is in 
double or triple proportion to the antimony, the 
Wouline. part is found after the detonation-to be 
nverted into a calx, and not. into a half vitriſied 
atter, which we have ſeen is the effect when e- 
al parts only of nitre and antimony. are uſed; - 
reaſon. of this difference is, that in- theſe two - 
es the reguline part, being wholly, or almoſt 
holly, deprived of its phlogiſton, becomes, as was 
lerved, more difficult to fuſe, and conſequently_ 
nnot begin to vitrify in the ſame degree of heat 
that which hath-.not loſt-ſo much of its phlo- 
on, If inſtead. of. performing the operation 
ch equal parts of nitre and antimony. alone, "a 
tion of ſome . ſubſtance which abounds with. - 
1 Is 


logiſton be added, in that-caſe the ſulphur on 
the antimony will be conſumed, and ther cguls 


| 
2 
| 


from its ſulphur, 0 
Ihe regulus prepared in this manner is abſolut 
Iy pure, becauſe no metalline ſubſtance being en 


of a reddiſh yellow colour; becauſe the acid unit 


mable matters added thereto, turned to an alkil 
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will remain united with its phlogiſton and ſeparati 


T. 
b 


ployed, none can mix with and adulterate it, I 
called regulus of antimony per ſe, or only regulu 
anmmony, 1 | 

It is true indeed that in this operation much po 
the reguline part. unavoidably loſes its phlogiſu pita 
and is-calcined; and conſequently a much ſmala p. 
quantity of regulus is obtained than when metalling 
precipitants are employed: but this loſs is eafily n 
paired, if it be thought proper, by reſtoring to Hi 
ealcined part its loſt phlogiſton. | 

Antimony melted with two parts of fixed-alkilM 
yields no regulus, but is entirely diſſolved by tM 
ſalt, and forms with it a maſs of a reddiſh yellow 
eolour. 

The reaſon why no precipitate is produced u 
this Oecaſion is, that the alkali uniting with the fu 
phur of the antimony forms therewith the com 
nation called liver of ſulphur, which by its naturevM 
qualified to keep the reguline part diſſolved. Thu 
maſs formed by. the union. of the antimony vil 
the alkali is foluble in water; If any acid whatent 
be dropt into this ſolution,. there falls a precipitatt 


with the alkali, and forces it to quit che matten 
with which it was combined, This precipitate! 
called golden ſulphur of antimony... 

As in the operation for preparing regulus cf 
zimony per ſe, ſome of the nitre is, by the inffan 


this alkali ſeizes on part of the antimony, and the 

with forms a compound like that juſt deſcribe 
Hence it comes that if the ſcoria formed in W 
proceſs be diſſolved in water, and an acid dropp 
into the ſolution, a true golden ſulphur of a0 
mony is thereby ſeparated. ni 


me of Kermes mineral. It is plain that the kermes 


och more gently than the golden ſulphur, which 
oued into a liquor, is the. only alkali employed 
nxed and diſtilled with corrofive ſublimate: decom-- 


Wounds it, diſengages the mercury, and joining 
elf to the marige acid forms therewith a new 


inſtead of its regulus, the ſame effects are 
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this union of anti with an alkali may atfo 
brought about by the humid way'; that is, by 
aking uſe of an alkali reſolved into a liquor, and 
Wiling the minerał in it. The alkaline liquor, in 
Woportion as it acts upon the antimony; gradully 
Comes reddiſh and turbid. IF left to ſettle and 
ol when well ſaturated therewith, it gradually 


ſ 
5 
c 


WE nofites the antimony it had taken up, which pre- 
pitates in che form of a red powder: and this pre- 


pitate is the celebrated remedy known by the 


nearly the ſame thing with the golden ſul $: 
et it differs from it-in ſome reſpects; and eſpecial» 
in this, that being taken inwardly, it operates 


a violent emetic, - Nitre fixed by charcoal, and 


preparing the kermes, on 
It was ſhewn above, that regulus of: antimony 


| ombination, called butter of antimony; If the 
ne operation be performed. with crude antimo- 


oduced: but then. the antimony itſelf is alſo de- 
Wompoſed ; that is, the reguline part is ſeparated 

rom the ſulphur, which being ſet free unites with 
he mercury, now allo at liberty, and theſe. two 


ether form a true cinabar, called cinabar of an- 
mony. 6 | 


F. II. Of Bismwu TH. 


Biſmuth, known alſo by the name of tin-glaſs, 
2 ſemi- metal, having almoſt the-ſame appearance 
S regulus of antimony ; yet it has a more duſky 
alt, inclining ſomewhat to red, and even 3 
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9 
ſome changeable: ſtreaks, eſpecially after bing ay 


in the air. 
When expoſe 


a: to the fire it melts long before t 
is red, and conſequently with leſs, heat than reguly 
of antimony,” which does not flow, as was ſhem 
above, till it begin to be red-hot. It becomes 1. 
Latile, like all the other ſemi- metals, when acted on 
by a violent fire; being kept in fuſion by a prope 
degree of heat it loſes its phlogiſton with its met]. 
e form, and. turns to a powder or a calx; and 
that again is converted. into glaſs by the continuel 
action of fire. The'calk and glaſs of biſmuth my 
be reduced; like any other metallic calx, by r. 
nns their phlogiſton. 
Biſmuth mixes with all the metals in fuſion, . and 
even facilitates the fuſion of ſuch as do not other 
. wiſe flow readily. - It whitens them by its union, 
and deſtroys their malleability. 
It amalgamates mith mercury, if they be rubbed 
together with the addition of water: yet, after 
ſome time, theſe. two metalline ſubſtances deſert 
each other, and the biſmuth appears again in the 
form of a powder. Hence it is plain. chat the u- 
nion it contracts with mercury is not perfect; and 
yet it has the ſingular property of attenuating lead 
andaltering it in ſuch a manner that it afterward 
amalgamates with mercury much more perf*tly, ſo 
as even to paſs with it through ſhamoy leather with: 
out any ſeparation, The biſmuth employed in 
making this amalgama afterwards ſeparates from! 
ſpontaneouſly, as uſual; but the lead till, conth 
 Nnues united with the mercury, and aways retains 
the property thus acquired. 
Iyhe vitriolic acid does not diſſolve biſ muth : | 
proper ſolvent is the nitrous. acid, which diſſolve: i 
with violence, and abundance of fumes, | 
Biſmuth. diflolved in the nitrous acid is precipf 
tated not only by alkalis, but even by the bare ad! 


; tremel 
Wen * Water This precipitate is ex l 
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VU : biſmuth. Fr . 7 82 _ | 3 N I a * * . , * 1 
be acid of ſea-ſalt and aqua regis likewiſe act 
upon biſmuth, but with leſs violence. 


be- does nt Faid dean da 
„titre; yet it is quickly deprived of its phlogiſton, 
nd turned into a vitrifiable ca, when expoſed 


er ich it to the action of fire. 


*r readily unites with ſulphur in fuſion; and 
nd Worms, therewith a, compound which appears to 
il onfiſt of necdles. adhering laterally to each other. 
uy It may be ſeparated from the ſulphur with which. 


bs combined, by only expoſing it to the fire; 
ichout any additament ; for the ſulphur is either 


Wonſumed or ſublimed, and leaves the biſmuth be⸗ 


ind. 
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bed 98 
" Zinc to appearance differs but little from biſ- 
5 och, and has even been confounded. with it by 


veral-authors, Nevertheleſs, beſides. that it has. 


4 Wiething of a bluciſh caſt, and is harder than biſ-- 
ech, it differs from it eſſentially in its properties, 
% s will preſently, be ſhewn. Theſe two metallic ſub- 


ances ſcarce- reſemble each other in any thing, 


th ut the qualities common to. all femi-me als. | 

* Zinc melts the moment it grows red. in the fire, 
* ind then alſo begins to turn to a calx, which, like 
. other metallic calx, may be reduced by means 


t the phlogiſton.: but, if the fire be conſiderably. 
nereaſed, it ſublimes, flames, and. burns like an: 
ily matter; which is a proof of the great quantity 
f phlogiſton in its compoſition. At the ſame time 
bundance of flowers rife from it in the. form of 
Flite flakes, flying about in the air like very light 


ci. 5 z | | 
1 dodies; and into this form has” the whole. ſubſtance 
r the zinc. be converted, Several names have 


een given to.theſe flowers, ſuch. as, pompholyx; 
Ta ot - pbiloſophic- 


4 


— 


94 ELEMENTS OF THE 


philoſophic wool. They are ſuppoſed to be no 
ther than the zinc itſelf deprived of its ꝓhlogiſtu WA : 
| PI yet no body has hitherto been able to reſnfci Nb! 
Hue, them in the form of zint, by reſtoring their ph, 
I] Zire 3 according to the methods uſed in the red 
e tion of metals, Though they rife in the air yi 
feed, very great cafe while the zinc is calrining, yet whalliil 
| once formed they are very fixed; for they 1 
ſtand the utmoſt violence of fire, and are capi 
'vf being vitrified, eſpecially if joined with a til 
alkali, They are ſoluble in Jcids., | 
Zinc unites with all metalline fubſtances, excl 
biſmuth. It has this ſingular property, that be 
mixed with copper, even in a contiderable qua 
tity, ſuch as a fourth part. it docs not great 
leflen the ductility thereof, and at the ſame co Wy: 
municates to it a very beautiful colour not uni 
that of gold; on which account the compoſition uM 
frequently made, and produces what is called 6-4 
This metal melts much more eafily than copper »iM 
Tone, becauſe of the zinc with which it is alloy 
If it be expoſed to a great degree of heat, the zi 
which is contained takes fire, and ſublimes in whit 
flowers, juſt as when it is pure. 
It is to be obſerved that braſs is ductile only vi 
it is cold, and not then unleſs the zinc uſed i 
making it was very pure; otherwiſe the comp! 
tion will prove but a tombac or prince's metal, bu 
ing very little malleability, © 1 


Zinc is very volatile, and carries off with it 2 
metallic ſubſtance with which it is fuſed, making 
kind of ſublimate thereof. In the furnaces wh 
they ſmelt ores containing zine, the matter thi 
fublimed is called cadmia fornacum, to diſtinguiſh! 
Bom the native cadmia called alſo caldniine; or 
Pts caliminaris: Which properly ſpeaking, is an d 
of zine, containing + great dent of that ſemi-meth 
together with ſome iron, and à ſtony ſubſtan 
Fe name of caumia fornacum is not appropri 


1 


* . A 


* 
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eo che metallic fublimates procured by means 
bc, but is given. in general to all the were 
mats found in ſmelting 
lf a violent and ſudden heat be applied. to zine, 
ſublimes in its metalline form; there not being 
e for it to burn and be reſolved i into flowers. 
W This ſemi-metal is ſoluble in all the acids, bun 
Wccially in, ſpirit of nitre, which attacks and Wes 
es it with very great YOSHI» ONT fab 
Zinc has a greater than iron or copper 
n the vitriolic acid; ds therefore it decom- 
cen unds the green, and blue vitriols, PFecipuayng 
Woe two metals by uniting; with the vitriolic aci 
ch which it forms a metallic ſalt, or vierigh called 
ite vitriol, or uitrial of e 
WW Nicre mixed. with zinc, and projected. i into. a red- 
r crucible, detonates with violence, and during 
e detonation, there rites a great quantity of white 
vers, like thoſe which ape when it is caleined 
itſelf. | 
WW Sulpur has no power over. zinc, Even 1 of 
Wilbur, which diſſolves all other metallic ſub⸗ 
nces, contracts no union with this ſemi- metal. 
Meff. Hellot and Molouin have beſtowed a great 
Wl of pains on this. ſemi-metal. An account of 
eir experiments is to be found in. che Memoirs of 
e Academy of ene. 


Regulus of Arſenic is the moſt volatile of all the 
mi- metals. A very; moderate heat makes it who 
evaporate, and fly off in fumes: on which ac- 
Junt it cannot be — to fuſion, nor can any 
niderable: maſſes thereof be obtained; It has a 
ctallic colour, ſomewhat 'reſembling lead; but 
ſoon loſes its ſplendour when expoſed to che air. 
It unites readily enough with, metallic ſubſtances, 
Pg the ſame affinities with: them as regulus of 
antimony 
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antimony hath. It makes them brittle; arid yy 
malleable, It hath alfo the the property of re 
dering them volatile, and greatly facilitates they 
ren 
It very eaſily parts with its phlogiſton and its ms 
tallic form. When expoſed to the fire it riſes int 
Eind of ſhining cryftalline calx, which on that 20 
count looks more like a ſaline matter than a met, 
lic calx. To this ealx or theſe flowers are given iu 
names of white arſenic, cryſtalline arſenic, and mol 


1 


commonly plain arſenicxk. | 
The properties of this ſubſtance are very ſing 
lar, and extremely different from thoſe of any o 
ther mettalie ca. Hitherto it hath been but littl 
examined; and this led me to make ſome at 
fempts towards diſcovering its nature, which my 
be ſeen in the memoirs of the academy of ſcience, 
_ Arſenic differs from other metalline calx, fi 
in being volatile; whereas the calxes of all other 
metallic ſubſtances, not excepting thoſe- of tht 
moſt volatile ſemi-metals, ſuch as regulus of ant: 
mony and zinc, are exceedingly fixed; and-ſecont 
ly, in having a ſaline character, which is not found 
in any other metalline calx, 

The ſaline character of arſenic appears, firl; 
from its being ſoluble in water: ſecondly, from it 
corroſive quality, which makes it one of the ml 
violent poiſons; a quality from which the oth! 
metallic ſubſtances are free, when they are 0 
combined with ſome ſaline matter, Regulus 
antimony* muſt however be excepted. But tht 
the beſt chymiſts agree, that this ſemi-meral b f 
ther nearly of the ſame nature with arſenic, or con 
"rains a portion thereof in its compoſition : beſides 
its noxious qualities never diſcover themſelves f 
plainly as when it is combined with ſome acid 
Laſtly, Arſenic acts juſt like the vitriolic acid uf 
on nitre; that is, it decompounds that neut 
Halt, by expelling its acid from its alkaline ball, 
12 | whid 
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hich it takes poſſeſſion, and therewith forms 2 


es ſaline compound, 
WL 'Chis combination is a ſpecies of ſalt that is per- 
au neutral. When the operation is performed 
a : cloſe veſſel, the ſalt ſhoots into cryſtals in the 
rm of right-angled quadrangular priſms, termi- 
ted at each extremity by pyramids that are alſo 
Wdcangular and right-angled ; ſome of which 
W owever, inſtead of ending in a point, are obtuſe 
tif truncated. The conſequence is different when 
Ve operation is performed in an epen veſſel; for 
en nothing is obtained but an alkaline ſalt im- 
Pregnated with arſenic, which cannot be cryſtalliz- 
=. + Pe 
W The cauſe of this different effect is that, when 
ie arſenic is once engaged in the alkaline baſis of 
Whe nitre, it can never be ſeparated from it by the 
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ab 
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fr tmoſt force of fire, ſo long as it is kept in a cloſe 
ther A eſſel; whereas, if you expoſe it to the fire without 
the hat precaution, it readily ſeparates from it. This 


ants 
ond: 
und 


property of arſenic was never before obſerved by 
ny chymiſt, and therefore this our new ſpecies of 
teutral arſenical ſalt was abſolutely unknown till 
ately, ITT 1 e abou 
This new ſalt poſſeſſes many fingular properties, 
ie chief of which are theſe. Firſt, it cannot be 
lecompounded by the intervention of any acid, 


firſt; 
m id 
moſt 


other cn the ſtrongeſt acid of vitriol; and this, joined 
: nom its property of expelling the nitrous acid from 
us a baſis, thews that it has a very great affinity with 
then red alkalis. 11156 
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Secondly, this very ſalt, on which pure acids 
ave no effect, is decompounded with the greateſt 
le by acids united with metallic ſubſtances. The 
eaſon of this phenomenon is curious, and furniſn- 
us with an inſtance of what we advanced con- 
erning double affinities. 2 0 

lt to a ſolution of any metallic ſubſtance whate- 
er. made by any agid whatever, (except that of 


Vor. I, I Mercury 


Mercury Ran the marine abid; FOYER at, 


agua regts), a certain quantity of our new falt di 
ſolved in water be added, the. metallic ſubſtance j 
inſtantancouſly ſeparated from the acid in which 
is was diflolved, * talls to the nn of che i 
. unn 
Al 3 te ani in this anne 
are found to be a combination of the metal wich 
arſenic; hence it neceſſarily follows that the net 
neutral falt is by this means decompounded, iy 
arſenical pant uniting with the metallic ſubſtance 
and its alkaline baſis with the acid in which tha 
ſubſtance was diſſolved. | 
IXI be affinities of theſe ſeveral W muſt be con- 
fidered as operating on this occaſion in the folloy- 
ing manner: The acids which tend to decompound 
the neutral ſalt of arſenic, by virtue of their aflihi- 
ty with its alkaline baſis, are not able to accompliſ 
it, becauſe this affinity is powerfully counteradtd 
by that which the arſenic has with the ſame alla 
Iine baſis, and which is equal or even ſuperior to 
theirs. But if theſe acids happen to be united with 
a a ſubſtance which naturally has a very great afliniy 
with the arſenical part of the neutral ſalt, then, the 
two parts of which this ſalt confiſts, being drawn 
different ways by two ſeveral affinities tending t0 
ſeparate them from each other, the ſalt will under 
go a decompofition, which could not have been cf. 
Fected without the help of this ſecond affinity. Nou 
as metallic fubſtances have a great affinity with ar. 
ſenic, it is not ſurpriſing that the neutral ſalt of 
,ar{cnic, which cannot be decompounded by a pure 
acid, ſhould neverthleſs yield to an acid combine 
with a metal. The —— of this fall 
therefore, and the precipitation which of courſe i 
produces in metallic ſolutions, are brought about 
by the means of a double affinity; namely, chat of 
. e e alkaline baſis of the neural d 
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Wd thatof the metal with the arſenical | maine 


alt. rns 


itre, and cannot expel its acid: a very ſingular 
Phenomenon, For which it is hard to aſſign à rea- 


n; for the nitrous acid is known to have a great- 
'J affinity than the marine acid with alkalis, ande. 
Jen with the baſis of ſea-falt itſelf. 11 : 
Vet arſenic may be combined with the baſis of. 
W-3-falt, -and a neutral ſalt thereby obtained, like 
hat which reſults from the d mon of nitre 
arſenic: but for that purpoſe a quadrangular 
irre muſt be firſt prepared, and arkegic NS 
Wthereto as to commen nitre-— 

= The ſalt produced by unitin ae with the 
baſis of ſea-falt very much the neutral 
Wile of arſenic above treated of, as well-in the figure- 
of! its cryſtals as in its feveral properties. 

Arſenic preſents another fingular pbenomenonz- 5 
both with the alkali of nitre and with that of ſea- 
ſalt; which is, that if it be combined with theſe 
falts in a fluid 9 ir forms wich tlrem à fäline 
compound, qui ——— the neutral ſalts of 
arſenic which 2 from GE AR are of 1 ni- 
trous ſalts. 

This ſaline nd which I call Liver: of 6 er- 
ſenic, takes up a much greater quantity of atſenic 
than is neceflary for the perfect faturation of the 
Alkali. It has the appearance of a glue, which is 
lo much the chicker the more arſenie it contains. 
Its ſmell is diſagreeable; it attracts : the moiſture of 
dure he air, and does notcryſtallize ; 3 it 232 decom- 
ined pounded by any acid whatever, -which 4 INE 
ſal de arſenic lint) unites wich the alkali. , the 
ſe it ettects it produces on metallic ſolutions are gry t 
bon Tom thoſe of our neutral arſenical falts. Bur the 
at ar i Pounds which I have ſer myſelf in this treatiſe will 
ſal, not allow me to be more particular. Such as have 
ac eurioſity to inquire further into the ſubject” 

LN 28 may. 


Arſenic: tris pot che ſome: effect on fea-ſalt as on 


may n my diſſertations on arſenic, publiſdel 
U the e, of the academy of ſciences, | 
Arlenic is cafily reduced to a regulus. It need 
only be mixed with any matter containing the Phla, 
giſton, and by che help of a moderate heat a truz 
regulus will 4 " This regulus, as. was faid, 
is very volatile, and calcines · with the greateſt eaſe, 
which is the reaſon why it cannot be ebtained but 
in {mall quantities, and alſo why, in order to ob- 
rh maſſes of it, ſome have thought of adding 
thereto ſome metal with which. it has a great affin. 
ty, ſuch as copper or iron; becaufe by joining with 
the metal it is partly fixed and reſtrained from fy. 
ing off. But it is plain the regulus obtained by 
this means is not pure, as it muſt partake conſider. 
ably of the metal employed. 
Arſenic readily unites with fulphur, and riſe 
with it in a yellow compound called Orpiment, 
Bulphur cannot be ſeparated from arſenic but by 
the intervention of two bodies only ; to wit, a fixed 
alkali and Mercury. 
The property which Mercury poſſeſſes. of ſepa · 
rating ſulphur from arſenic is founded on this, * 
theſe two metallic ſubſtances are incapable of con- 
tracting any union; whereas though moſt of the 
other metals and ſemi metals have a greater affinity 
with ſulphur than Mercury hath, as. was ſhewn in 
treating of the decompoſition of cinabar, neverthe · 
leſs they are all unable to decompound orpiment; 
becauſe ſome of them have as great an affinity with 
arſenic as with ſulphur; others have no affinity 
with either ; and laſtly, ſulphur bath as great. aſh 
affinity with arſenic as with any of them. 
It muſt be obſerved that, if fixed alkalis be em- 
ployed to purify arſenic in this manner, no more 
muſt be u ed than is neceſſary to abſorb the ſulphur 
or the phlogiſton, of which alſo. it is their natur 
to 1 page e tor. otherwiſe as. it has been 
5 10 135 5 } | 51, i. | . ſhewly 
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ewn, that arſenic readily ; Bates with alkalis, 
N ey would abſorb a conſiderable quantity thereof. 
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y Oi in general. , 

n ; þ 1. Of charcoal. 4 Of ſorp, 

* IL is an WP +6 body, 3 2 9 
1 I E ſumes with flame and ſmoke, and is not ſolu- 


le in water. It conlafts of the phlogiſton u- 
Wiccd with water by means of an acid. There is 
oreover in its compoſitivn a certain proportion of 
arch, more or leſs- according to each ſeveral ſort 
foil. - 


contains the phlogiſton. That an acid is one of ; 
V conſtituent prineiples many experiments demon- 
trate, of which theſe are the chief: If certain oils 


e (long triturated with an alkaline ſalt, and the. al- 
- ali afterwards diſſolved in water, cryſtals of a true 
oy tctural ſalt will be produced: ſome metals, and 


Wairticularly copper, are corroded and ruſted by 


4 jus, juſt as they are by acids: again, acid cryſtals-- 
70 re found in ſome, oils that have beer? long kept. 
— bis. acid in oil ſerves undoubtedly to unite its: 5 


ances having no affinity with each other cannot! 
e united without the intervention of ſuch a medi- 
m as an acid, which has no affinity with 'both4!9 
\s to the exiſtence of water in oils, it appears 
lainly when they are decompoſed. by repeated diſ-- 
lations, ef pecially after mixin g them with abfor--! 


3 burning, 
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The inflammability of oil evidently. proves that- 


alogiſton with its water; becauſe. theſe two ſub- 


ſent earths. Laſtly, when an oil is deſtroyed by 


/ 


— 
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burning, a certain quantity of earth is conſtany 
left behlad. w_ * . 7 
We are very ſure that the above mentioned prin. 
ciples enter into the compoſition of oils; for the 
may be obtained from every one of them: but it is 
not abſolutely certain that they confiſt of theſe on. 
ly, and that they do not contain fome other prin. 
ciple which may eſcape our notice in decompoſing 
them; for hitherto it doth not appear, by any ex 
periment we can depend on, that oil was ever pro. 
duced by combining together the principles here 
ſpecified: yet ſuch redintegrations are the only 
means we have of ſatisfying ourſelves that we knoy 
all the principles which conſtitute a body. : 
Oils expoſed to the fire in cloſe veſſels paſs over 
almoſt wholly from the containing veſſel into any 
other applied to receive them, 'There- remains 
however, a ſmall quantity of black matter, which 
is extremely fixed, and continues unalterable as 
long as it hath no. communication with the exter: 
nal air, be the force of the fire ever ſo violent. 
This matter is no other than part of the phlogiſton 
of the oil united with its moſt fixed and groſſeſ 
earth; and this is what we called charcoal, or plain 
A 


. I. Of Cnarcoar. 


When oi} happens to be united to much earth, 
as it is in vegetable and animal bodies, it leaves 2? 
conſiderable quantity of coal or charred matter. 
This coal, expoſed to the fire in the open W 
burns and waſtes, but without blazing like othef 
combuſtible matters: there appears only a {mall 
blueiſh flame, but not the leaft ſmoke, Moſt com 
monly it only glows and ſparkles, and ſo-gradual/ 
falls into aſhes, which are nothing but the earth 0 
the body, combined with an alkaline falt in burn 
ing. This alkaline falt may be ſeparated — 
THI" : — e : 


irh, by lixiviating the aſhes with water, which 
WE; olvcs all the falt, and leaves the earth quite pure. 9 
Charcoal is unalterable and indeſtructible by any 

mer body but fire; whence it follows, that when 

s not actually kindled and ignited, che moſt: 
overful agents, ſuch as the acids, though ever ſo 
rong and concentrated, have not the leaſt effect 

on it. 1 Miene 4 | | Lg! 

The caſe is otherwiſe when it is lighted, that is, 

hen its phlogiſton begins to ſeparate: from its 
arth; for then the pure acid of vitriol being join- 

ed therewith contracts an inſtantaneous unien with 

ss phlogiſton, and evaporates in a volatile ſulphu- 
cous ſpirit. If the vitriolic acid, inſtead of being 
Wapplicd quite pure, be firſt clogged with ſome ba- 


is, ſpecially an alkaline, one, it quits that ba- 
ins, is, enters into a more intimate union with the 
ich phlogiſton of the burning coal, and ſo forms an 
; 4s actual fulphur, with which the alkali now unites 
ter · and forms a hepar. ene We: 
ent, The pure acid of ſea- ſalt hath not been / obſerved 
ton to act in the leaſt upon charcoal, eſpecially when 
feſt it is not on fire. But when this acid is incorpora- 
ain - ted with an alkaline or metallic baſis, and combin- 


ed according to a peculiar proceſs with burning 
charcoal, it in like manner quits its baſis, unites 
with the phlogiſton, and therewith forms a phoſ- 
phorus, of which we have already taken notice. 
irth, Nor has the pure nitrous acid any effect on a 
es 2 charred coal, even when ignited :: and ſo far is it 
; from being able to kindle a cold one, that when 
air, poured on a live one, it extinguithes it like water. 
cher But when this acid is united with a baſis, it quits it 
mall rapidly as ſoon as it touches a burning-coal, and 
ruſhes violently into an union with the phlogiſton 
thereof, From this union there probably ariſes, as 
ve ſaid before, a kind of ſulphur or phoſphorus, 
Waich is ſo inflammable as to be deſtroyed by the 
tre the very moment it is generated. 1 
| S 
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The * of nitre and vitriol act upon oils; byy 
very differently, according to the quantity of 
phlegm- they contain. If they be weakened: wil 
much water, they have no effect at all upon oil; 
iH they contain little water, or be dephlegmated ty 
a certain degree, they diſſolve them with heat, and 
with. them form compounds of a thick conliſtence, 
Acids thus combined in a conſiderable proportion 
with ous Fender them ſoloble in water. 


8 II. of Sour. 


Alkalis alſo "ho the ſame. property. When an 
ol is combined with an acid or an alkali in ſuch 
a” manner that the compound refulting from their 
union is ſoluble in water; ſuch a compound may 
in general be called a Soap. Soap itſelf hath the 
property of rendering fat bodies in ſome meaſure 
ſoluble in water; on which account. it is very uſe- 
ful for ſcouring or cleanſing any ching greaſy. 

Oily and faline ſubſtances, combined together, 
obſerve the ſame general rules as all other comb! 
nations; that is, they mutually communicate the 
properties belonging to each: thus oils, which na- 
turally are not ſoluble in water, acquire by their u- 
nion with faline matters the property of diſſolving 
therein; and falts loſe by their conjunction wits 
oils part of their natural tendency to incorporate 
with water; ſo that while they ſerve to conſtitute 
foap they do not, as before, attract the moiſture 0 
the air, _ and in like manner, as they are not 
inflammable, they conſiderably leſſen the inflammt 
bility of the oils combined with them. 

Acid foaps are decompounded by alkalis, as al. 
kallne ſoaps are by acids, according to the gener 
rules of affinities, | 

The acids of nitre and vitriol, Ahe highly con- 
centrated, diſſolve oils with ſuch violence as to heat 
them, make them black, burn them, and even fet 


1 them 
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All oils have the property of diſſolving ſulphur; 

nich is not at allſurprifing, ſeeing each of its 
mponent principles bath. an affinity with oil. 
W 1: is alſo. a property common to all oils to become 
ore fluid, ſubtle, light, and limpid the oftener | 
ey are diſtilled, _ On the: contrary, by being in- 

rporated with ſaline ſubſtances they acquire a 
eater conſiſtence, and ſometimes form compounds. 
at are almoſt ſolid, 
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01-5 are diſtinguiſhed by the ſubſtances. from 
u- which they are drawn: and as oils; are extract- 
ding from minerals, from vegetables, and from ani- 
wit als, there are of courſe. mineral, vegetable, and 
rate amal Oils. wy | 4 | 217272 
itute E wh ala 
* 0 $. I. Of MINERNAT OrLs.. : | 
not hut df of Br 3 dont AA} 
v0” In the bowels of the. earth we find but one ſort. 
oil, called petroleum: its ſmell is ſtrong: and not- 
agreeable, and its colour ſometimes more ſome- 
nes leſs yeHow. There are certain mineral ſubs, 
ﬀnces which yield by diſtillation: a great deal f 
very like petroleum, This ſort, of fubſtance is 
ed a bitumen, and is indeed nothing but an ob 
Wred conſiſtent and ſolid by being combined with: 
l an 


15 al 
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pears from hence, that "RY 
petroleum with the acid of vitriol we can ess 
be bitumen N like A native, 


x06 
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- Vegerdble ſubſtances yield a very great quan 
and variety of ois: for there is not a plant, yy 
part of a plant, chat does not contain one or mor 
forts thereof, generally feet to ſelf, and dit 
rent from all others. 

By expreſſion only, chat is, 7 beniniog and 
ſqueezing vegetable ſubſtances, particularly certai 
fruits and ſeeds, a ſort of oil is obtained which hw 
ſcarce any ſmell or taſte, Oils of this ſort are ver 
mild and unctuous; and, becauſe in this reſyett 
they reſemble animal fat more than the reſt do, they 
are called fat ois. 
— Theſe oils, being INITE, to thi air for ſone 
time, ſooner or latter grow thick, acquire an acrid 
taſte, and a ſtrong diſagrecable ſmell. Some df 
them congeal with the fmalleſt degree of coll, 
This ſort of oil is well adapted to diffolve thok 

parations of Jead called licharge and miniun, 
with which they form a thick tenacious ſubſtancy 
that is uſed for the baſis of almoſt all ping 
They alſo diflolve lead in its metalline form; bu 
not 10 eaſily as the ſorts of calx abovementioned; 
probably becauſe its body is not ſo much opeueh 
nor its parts ſo divided. 

By expreſſion alone we alſo rocure * certall 
vegetable ſubſtances another ow rt of oil, which 
thin, limpid; volatile, of a taſte, and n 
tains the ſmell of the vegetable that yielded itz dl 
which account-it is called an effential . Of tl 

there are ſeveral ſorts, differing from one anoth® 
like che fat oils, according to the ſubjects tro 
- Whick they are obtained. 


We 2 chat it is very difficult, 4 


4 


ler in moſt caſes impoſſible, td force from the 
.cateſt part of vegetables, by- expreſſion only, all 
De eſſential oil they contain. For this purpoſe 
erefore recourſe muſt be had to fire; A. gentle 


0 them, | 

r he fat oils San be being by dhe * me- 
od: theſe being much leſs volatile than the eſſen- 
u oils, require a much greater 
Wil them; which nevertheleſs they cannot bear 
Wichout being much ſpoiled and — changed 
1 their nature, as ſhall preſently be ſhewn. All 
Wils, therefore, which rife with. the heat of boiling 
Pater, and ſuch _—_ ſhould be called effential 
ils. 

Eſſential oils, in a longer or Werten time, ac 
ording to the nature of each, loſe the fragrant 
nell they had when newly diſtilled, and acquire 
nother, 1 is ſtrong, — and much leſs 
prezable : they alſo loſe their tenuity, becoming 
hick and viſcid ; and in this ſtate - they greatly re- 
-mble thoſe ſubſtances abounding in oil which 


ms or refing, according as they are leſs or more 
dnfiſtent. 


Balſams and refins are net ſoluble in water. But 
re are other oily compounds which likewiſe run 


never ſoluble-in water. Theſe are called gums ; 
ud their property of diſſolving in water ariſes from 
Kir containing more; water and more falt than re- 
5 have; or at leaſt their ſaline' parts are leſs r 
xd and more diſengaged. . 


© ſtill there remains a ſubſtance chicken and more 
conſiſtent 
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at, not exceeding that of boiling water, will ex« © 
act all the eſſential oils of vegetables; and chis is 
e moſt uſual and moſt convenient vay of 9 | 


degree of heat to 


ow from certain trees, and which are called hal- 


rom trees; and, though not unlike reſins, are 


Balſams and reſins diſtilled with the wake of boil | 
water, yield great quantities of a limpid, ſubtle, 
loriferous, and, in one word, ellenttal oil. In 
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which by length of time have acquired a conſiſten 
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conſiſtent than the balſam or reſin was before d 
ſtillation. The ſame thing Happens to eſſential giy 


and are grown reſinous. If they be rediſtilled, thy 
recover their former tenuity, leaving behind then 

à remainder thicker and more reſinous than thy 

themſelves were. This ſecond diſtillation is call 

the reification of an oil, | 

lt muſt be obſerved that an eſſential oil, con. 
bined with an acid ſtrong enough to diſſolve it, in 
mediately becomes as thick and reſinous, in conſe 

uence of this union, as if it had been long expo 

ed to the air: which proves the conſiſtence an gi 
acquires by long keeping to be owing to this, that 
its lighteſt and leſs acid parts being evaporated 
the proportion of its acid to the remainder is ſo ins 
creaſed, that it produces therein the ſame chang 
as an additional acid mixed with the oil would har 
wrought before the evaporation. 
This alſo ſhews us that balſams and refins art 

only eſſential oils combined with a great proportion 
of acid, and thereby thickened, 
If vegetable ſubſtances, from which no mor: 
eſſential oil can be drawn, by the heat of boiling 
water, be expoſed to a ſtronger heat, they yield 
an additional quantity of oil; but it is thicker and 
heavier than the eſſential oil. Theſe oils are black 
and have a very diſagreeable burnt ſmell, which 
- hath made them be called fetid, or empyreumali 
oils. They are moreover very acrid. ' 

It muſt be obſerved that, if a vegetable ſubſtance 
be expoſed to a degree of heat greater than ti 
of boiling water, before the fat or the eſſential dl 
is extracted from it, an empyreumatic oil only V! 
then be obtained; becauſe both the fat and efientid 
oils, when expoſed to the force of fire, are there) 
burnt, rendered acrid, acquire a ſmell of the fim 
and, in a word, become truly empyreumatic. There 


is ground to think, that an empyreumatic oil i 
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ing elſe but an eſſential or fat oil burnt and ſpeil- 
4 by the fire, and that no other oil -befides i theſe 
o exiſts naturally in vegetables. 
Empyreumatic oils, diſtilled and rectified ſeveral 
W mes by a gentle heat, acquire by every diſtillation 
greater degree of tenuity, lightneſs, and limpidity, 
Wy chis means alſo they loſe ſomething of their diſ- 
Worceble odour ; fo that they gradually come near- 
r and nearer to the nature of eſſential oils : and 
che rectifications be often enough repeated, ten 

or twelve times for inſtance, they become perfectly 
Ire thoſe oils; except that their ſmell will never | 
e ſo agreeable, nor like that of the ſubſtances from 
Which they were obtained, | ö 4 

Fat oils may alſo be brought by the ſame means 
o reſemble eflential oils : but neither eſſential nor 
Wmpyrenmatic oils are capable of acquiring the 
roperties of fat oils. 5 


—— 


Diſtillation procures us conſiderable quantities 
foil from all the parts of animal bodies, and eſ- 
pecially from their fat. This oil at firſt is not very 
wid, and is extremely fetid : but by many rectifi- 
ations it gradually acquires a great degree of clear- 
els and tenuity, and at the ſame time loſes much 
f its diſagreeable odour. - Animal oils, thus ren- 
lered thin and fluid by a great number of rectifi- 
ations, have the reputation of being an excellent 
medicine, and a ſpecific in the epileply. 
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CHAP XII. 


Wi Fkauzvrarion in general. 


BY -Ferinieneation is meant an inteſtine motion, 
which, ariſing ſpontaneouſly among the inſen. 
Hble parts of a body, produces a new diſpoſition 
and a different combination of thoſe parts. 
To excite a fermentation in a mixt body it is ne. 
ceſſary firſt, that there be in the compoſition of 
that mixt a certain proportion of watery, faline 
otly, and carthy parts: but this proportion is no 
vet ſufficiently aſcertained. Secondly, it is requilit 

that the body to be fermented be placed in a cer 
tain degree of temperate heat: for much cold ob- 
ſtructs fermentation ; and too much heat decon: 
poſes bodies Laſtly, the concurrence of the air 

alſo neceflary to fermentation, 

All vegetable and animal ſubſtances are ſuſcey 
tible of fermentation, becauſe all of them contain 
in a due proportion the principles above ſpecilicd. 
However, many of them want the proper quantity 
of water, and cannot ferment while they remit 
in ſuch a ſtate of dryneſs, But it is eaſy to ſupp) 
that defect, and ſo render tiem very apt to fer. 
8 

With reſpect to minerals Wen ſo called, (tha 
is, excluding ſuch vegetable and animal ſubſtancs 
as may have lain long buried in the earth,) they 35 
not ſubject to any fermentation ; at leaſt that out 

ſenſes can perceive. 

There are three forts of Ter; diſtinguilt 

ed from one another by their ſeveral pr -oduCt100% 


The firſt produces wines and ſpirituous liquors; + 153 
wWhi 
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Which reaſon it is called the vinous or ſpirituous fer- 
entation: the reſult of the ſecond is an acid li- 
Wor; and therefore it is called the acetous fermen- 
,: and the third generates an alkaline ſalt; 
Which, however, differs from the alkaline ſalts hi- 
lerto treated of, in this reſpect chiefly, that inſtead 
Uf being fixed, it is extremely volatile: this laſt- 
Wort takes the name of the putrid or putrefattive fer - 
entation. We ſhall now conſider theſe three forts 
f fermentation, and their effects, a little more par- 
icularly. 644k 369; fea e 
Theſe three ſorts of fermentation may take place 
ucceſſively in the ſame ſubject; which proves them 
o be only three different degrees of fermentation, 


* 


10n, 
ſen. 
tion 


10 all proceeding from one and the ſame cauſe, rather 
. than three diſtinct fermentations. T heie degrees . 


f fermentation always follow the order in which 


ir e have here placed chem. 8 | - #4 
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u Cf the Srixirvouvs FERUENTATIo -T 


ified, 
U 1 4 wo > £4 & * | wy ; 1 
* THE juices of almoſt all fruits, all ſaccharine 


upph 
f b 


vegetable matters, all farinaceous ſeeds and 

prains of every kind, being diluted; with a ſufficient 
quantity of water, are proper ſubjects of ſpirituous - | 
zermentation, If ſuch liquors be expoſed, in veſ- | 
ts ſlightly ſtopped, to a moderate degree of heat, | 
| 


they begin in ſome time to grow turbid; there a- 
riſes inſenſibly a ſmall commotion among their parts, 
attended with a hiſſing noiſe; this by little and little 
ncreaſes till the groſſer parts appear, like little ſeeds - A 
or grains, moving to and fro, agitated among | | 
Wcmſelves, and thrown-up to the ſuface. At the 1 
| K 2 ; ſome 6s | | 
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from thence proceed to its laſt 


4 
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fame time air bubbles ariſe, and the liquor a0 
quires a pungent, penetrating ſmell, occafioneg 
by the very ſubtile vapours which / exhale fron 
MILKEN: tes) ate 3h 71 5 „„ 
. "Theſe vapours have never yet been collected, in 
order to examine their nature; and they are known 
only by their noxious effects. They are fo active) 
pernicious, that if a man comes raſhly into a cloſe 
place, where large quantities of liquors are ferment. 
ing, he ſuddenly drops down and expires, as if he 
were knocked on the head. : 8 
When theſe ſeveral phenomena begin to go off, 
it is proper ta ſtop the fermentation, if a very ſpi. 
rituous liquor be required: for if it be ſuffered to 
continue longer, the liquor will become acid, and 
ſtage, that is, to pu- 
trefaction. This. is done by ſtopping the contain. 
ing veſſels very cloſe, and removing them into 1 
cooler place. Then the impurities precipitate, and 
ſettling at the bottom leave the liquor clear and 
tranſparent :, and now the palate difcovers that the 
{ſweet ſaccharine taſte it had before fermentation is 
changed to an: agreeable pungency which is not 
acid, 5 
_ Liquors thus fermented are in general called 
wines: for though in common life that word pro- 
perly ſigniſies the fermented juice of grapes only, 
and particular names are given to the fermented 
Juices of other vegetable ſubſtances; as that ob. 
tained from apples is called cy4er ; and that mads 
from malt is called beer: yet in chymiſtry it is of uſe 
to have one general term denoting every liquor tha 
has undergone this firſt degree of fermentation. 
By diſtillation we draw from wine an inflamma. 
ble liquor, of a yellowiſh white colour, light, and 
of a penetrating, pleaſant ſmell. This. liquor » 
the truly ſpiritous part of the wine; and the pro 
duct of fermentation. That which comes off in 
the firſt diſtillation is commonly loaded with _ 
phle 


* of Y 4 ws Anh = hae = "ey 
8 3 
„ 2 
2 
* N 


' THEORY OF» CHYMISTRY: 113 
gm and ſome oily parts, from which it may be 
Naerwards freed. In this ſtate it goes by the name 
branch; but when freed from theſe heterogene-- 
us matters by repeated diſtillations, it becomes 
ill clearer, lighter, more fragant, and much more 
flammable, and then is called {pzr:t of wine, and 
Hiffed ſpirit of wine, or an ardent ſpirit, if con- 
derably purified. Fhe properties which diſtm- 
miſh an ardent ſpirit from all other ſubſtances are 
s being inflammable; its burning and confuming 
atirely, without the leaſt appearance of fmoke or 
aliginofity 3 its eontaining no particles reducible to 
coal; and its being perfectly miſcible with wa- 
er. Ardent ſpirits are lighter and more volatile 
han any of the principles of the mixts from which 
hey were produced, and conſequently more fo thaw 
he phlegm, the acid, and the oil of which they 
hemfelves conſiſt. This ariſes from a particular 
poſition: of theſe principles, which are in a ſin- 
lar manner attenuated by fermentation, and 
hereby rendered more {ufcepuite of expanſion and- 
aretaction, an 71 
Ardent fpirits are ſuppoſed to be the natural ſol- 
ents of oils and oily matters. But it is very re- 
parkable that they diſſolve eſſential oils only, with- 
ut touching the fat of animals, or the fat -oils/ 
tained from vegetables by expreſſion; yet wlien⸗ 
ic oils have once undergone the action f fire, 
hey become ſoluble in ſpirit of wine, and. cven ac 
ire a new degree of ſolubility every time they are 
itilled. It is not fo with eſſential Oils, which can 
erer be rendered more ſoluble in ardent ſpirits: 
ban they are at firit + and are ſo far from acquir- 
g a new degree of ſolubility every time they are 
uſtilled,, that on the contrary they even in ſome 
ꝛeaſure loſe that property by repeated rectifications.· 
have taken ſome paihs-to find out the cauſes of 
ws ſingular effects, and the reſult of my en- 
PICS is publiſhed among the memoirs of the 
K 3 Academy 
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Academy of Sciences for the year 1745. I there. 
| in conſider ardent ſpir its as conſiſting Of an dil, or 
at leaſt a phlogiſton, mixed with à portion of 
water, in which it is rendered ſoluble by means of 
an acid. This being laid down, F thew: that the 
inability of ſpirit of wine to diſſolve ſome oils muſt 
de imputed- to its aqueous part, in which oils art 
not naturally ſoluble without the intervention of 
a ſalt: and that the power which this ſpirit exerts in; 
diſſolving other oils with cafe, ſuch as eſſential oils, 
maſt, in all probability, be owing to this, that in 
theſe oils it meets with the neceſſary ſaline medium, 

that is, with am acid, which numberleſs experi- 
ments ſhew they actually contain. W | 

On the other hand, I there prove that the acid 
in eſſential oils is ſuperabundant, and in ſome ſon 
foreign to their nature, or that is but {lightly con- 
nected with them, and in part deſerts them every 
time they are diſtilled; which renders them les 
ſoluble after every new rectification 5 whereas, 
on the contrary, the fat expreſſed in their na- 
tural ſtate give not the leaſt ſign of acidity; but 
the action of fire upon them diſeovers an acid 
which was not perceived before. Hence I con- 
jecture that theſe oils contain no more acid thanis 
juſt neceſſary to conſtitute: them oils3' that this acid 
is intimately blended with their other component 
parts; that it is ſo ſheathed and entangled by theſe 
parts as to be incapable of exerting any of its pro- 
perties; and that on this account theſe oils in their 
natural ſtate are not ſoluble in ſpirit of wine: but 
that the diſpoſition of their parts being gradually 
changed by the fire, and their acid, being by that 
means ſet more and more at liberty, at length re- 
covers its properties, and particularly that of ren 
dering the oily parts ſoluble in an aqueous men 
ſtruum: and hence it follows that the fat oils be. 
come ſo much the more ſoluble in ſpirit of wine 

me oftener they are expoſed to the action of 855 
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/ Spirit of wine doth not diſſolve fixed alkalis; or 
leaſt it takes up but a very ſmall quantity there-- 
if; and hence ardent ſpirits may be freed from 
uch of their phlegm by means of theſe ſalts tho- 
oughly dried: for as they ſtrongly imbibe moiſ- 
re, and have even a greater affinity than ardent 
Wpoirits: with water, if a mixed alkali, well exſiccated, 
De mixed with ſpirit of wine that is not perfectiy 
lechlegmated, the alkali immediately attracts its 
perfluons moiſture, and is thereby reſolved into 
liquor, which, on account of its gravity, deſcends 
o the bottom of the veffel. The ſpirit of wine; 
Which ſwims at top, is by this means as much de- 
hlegmated, and as dry, as if it had been rectified 
ſeveral diſtillations. As it takes up ſome alka- 
Dae particles in this operation, it is thereby quali- 
ed to diſſolve oily matters with the greater facility. 
hen rectified in this x manner it hy called wrobolizel | 
prrit'of une. 

Vet ſpirit of wine, even ue refiied to an Wy 
ohol, is not capable of diffolving all oily matters. 
'hoſe named gums- will by no means enter into 
any fort of union therewith ; but it readily diſ- 
Wo moſt of 'thoſe which are known by ea ap- 
cation of refins. When it has diſſolved a cer- 
ain proportion of reſinous particles it aequires a 
greater conſiſtence, and forms what is called a . 
11. varniſbd, or a dtyi ying varniſh, becauſe it ſoon 
iries, This varniſh is ſubje& to be damaged by 
ater, Many forts thereof are prepared, differing 
rom each other according to the different reſins 
employed, or the proportions in which they are 
uled, Moſt of theſe varniſhes are tranſparent and 
olourle ſs. | 

Such bitumens or rechne as ſpirit of wine will F 
not touch, are diſſolved in oils - means of fire, 
and then form another kind of variſh, which water 
Poes not hurt. Theſe varniſhes are uſually co- 


loured, 
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loured, and require much longer time to dry thay 
the ſpirit-varniſhes ;. they are called ai{-varniſhes, 

Spirit of wine hath. a much greater affinity with 
water than with oily matters; and therefore if: 
ſolution of any oil or reſin in {ſpirit of wine be mix. 
ed with water the liquor immediately grows. turbid, 
and acquires a whitiſh milky colour, owing entire. 
ly to the oily parts being ſeparated from the ſpi. 
rituous menſtruum by the acceſſion of water, and 
too finely divided to appear in their natural form. 
But if the liquor ſtand ſome time quiet, ſeveral of 
theſe particles unite together, and gradually acquire 
a bulk ſafficient to render chem very perceptible to. 
Weave... nw, n 

Acids have an affinity with ſpirit of wine, and. 
may be combined with it. By this union they loſe 
moſt of their acidity, and on that account are ſaid 
to be dulciſied. But as. theſe combinations of acids, 
eſpecially of the vitriolic acid, with ſpirit of vine 
furniſh ſome new productions of very ſingular pro- 
perties, and as an examination thereof may throw 
much light on the nature of ardent ſpirits, it wilt 
not be amiſs to take notice of them in chis place, 
and confider each of them particularly. 

One part of highly concentrated oil of vitriol be. 
ing mixed. with four parts of well dephlegmated 
ſpirit of wine, there ariſes immediately a confider- 
able ebullition and. efferveſcence, attended with 
great heat, and abundance. of vapours,, which 
mell. pleaſantly, but are hurtful to the lungs. At 
the ſame time is heard a hiſſing like that pro- 
duced by a piece of red-hot iron plunged into wa- 
ter. Indeed it. is proper to mix.the liquors vel) 
gradually; for otherwiſe the veſſels in which the 
operation is performed will be in great danger ot 
r PG 
If the two liquors thus mixed be diſtilled with a. 

very gentle heat, there riſes firſt a ſpirit of wine of 


a moſt penetrating and grateful odour : when g 
0 * ou 
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Tuicker and more fulphureous ſmell; and is alſo 


ore acid. On this phlegm floats a ſmall quantity 
ra very light and very limpid oil. In the {tilt 
ere remains a thick, blackiſh ſubſtance, ſome- 
chat like a reſin or bitumen. From this fubſtance 


Whurcous acid. When that is extracted, there re- 


in diſtilling the abovementioned mixture, a ve 


doth from oils and from ardent ſpirits, though in 


and its chief properties are as follow. 


lammable, than the moſt highly vectified ſpirit of 
rine, It quickly flies off when expoſed to the air, 


aſt ſmoke, and eonſumes entirely without leaving 
he ſmalleſt appearance of a coal or of aſhes. It diſ- 
Ives oils and oily matters with great caſe and ra- 
dity, "Theſe properties it has in common with an 
dent fpirit But it reſembles an oil in that it is 
ot miſcible with water”; and this makes it eſſen- 
ally different from ſpirit of wine, the nature of 
Mich is to be miſcible with all aqueous liquors. 
Another very ſingular property of æther is its 
rat affinity with gold, exceeding even that of 
ua regis, It does not indeed diflolve gold when 


| y 4 ©, Wis 
g aff Der. 


out half thereof is come over, what follows has 4 


ins to boil a little, there comes off a phlegm which 
nells very ſtrong of fulpur, and grows gradualh7 


ay be ſeparated a good deal of a vitriolic but ſul- 
Wnains a black maſs like a charred coal, which being 
ut into a crucible, and expoſed to a violent heat, 
W-avcs a ſmall portion of earth, very fixed and even 
By rectifying the ardent ſpirit, which came over 
ingular liquor is obtained, which differs effentially 


ertain reſpects it reſembles them both. This li- 
jaor is known in chymiſtry by the name of ether, 


Ether is lighter, more volatile, and more in- 


nd ſuddenly catches fire when any flame ap- 
proaches it, It burns like ſpirit of wine without the 


ia maſs, and in its metalline form: but is a fmall 
, e . Ho of Pay. 
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4 quantity of æther be added to a ſolution of gold in 
' - equa regis, and the whole thaken together, the gol 
{ſeparates from the aqua regis, joins the æther, and 
remains diſſolved therein. | 
The reaſon ef all the phenomena above-mentian, 
ed, reſulting from the mixture of ſpirit of wine 
with oil of vitriol, is founded on the great affinity 
between this acid and water For, if the vitriolic 
acid be weak, and as it were over-doſed with vn. 
tery parts, neither oil nor æther can be obtained 
by means thercof: but when highly concentrated, 
it attracts the aqueous parts very powerfully; and 
therefore being mixed with ſpirit of wine lays hold 
| of moſt of the water contained in it, and even robs 
A it of ſome vortion of that which is eſſential to it 
nature, and neceſſary to conſtitute it ſpirit of wine: 
whence it comes to paſs. that a certain quantity of 
| thc oy particles in its compoſition being ſeparated 
from the watery partic es, and ſo brought nearer 
to each other, they unite and aſſume their natural 
form; and thus the oil that ſwims at top ef the ſul 
ptureous phlegm is produced. 
The vitriolic acid moreover thickens and even 
burns ſome of this oil; and hence comes the bitu- 
minious reſiduum left at the bottom of the {il}, 
which looks like the refult of a vitriolic acid com. 
bined with common oil. Laſtly, the vitriolic acid 
becomes ſulphureous, as it always doth when uni 
ed with oily matters, and alſo very aqueous, on 
count of the quantity of phlegm which it attrat 
from the ſpirit of wine. | 
* Ether may be conſidered as a ſpirit of wine & 
eeedingly dephlegmated, even to ſuch a degree chi 
its nature is thereby changed; ſo that the fcv'# 
queous particles left in it are not ſufficient to a 
folve the oily particles and keep them aſundet! 
which therefore being now much nearer to one 4 
other than in common ſpirit of wine, the liquor hal 
loſt its property ef being miſcible withiwater. 
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THEORY OF CHYMISTRY, 119 
Spirit of nitre well dephlegmated, and combined 
ich ſpirit of wine, preſents likewiſe ſome very fin+ 
pular appearances, 43 10- STUENTHEE * 1 197956 l 
Fpirſt, in the very inſtant of its mixture with ſpi- 
it of wine, it produces a greater and more violent 
F-rvcſcence than the vitriolic acid occaſions | 
Secondly, this mixture, without the help of diſ- 
lation, and only by ſtopping: the bottle in which 
he liquors are contained, affords a fort of æther, 
produced probably by the vapours which aſcend 
from, and ſwim at top of the mixture. This is a 
ery ſingular liquor. Dr, Navier was the firſt that 
took notice of it, and gave a deſcription thereof, 
rhich may be ſeen in the memoirs of the academy 
df ſciences, 
Thirdly, ſome authors pretend that, by diſtilling 
the mixture under conſideration, an oil is obtained 
preatly reſembling that which, as we obſerved a- 
bove, riſes from ſpirit of wine combined with the 
itriolic acid: others again deny this. For my 
part, I believe the thing depends on the different 
concentration of the ſpirit of nitre, as well as on 
ie quality of the ſpirit of wine, which is ſometimes 
ore ſometimes leſs oily, _ mo 
Fourthly, the two liquors we are ſpeaking of, 
deing intimately mixed by diſtillation, form a liquor 
lightly acid, uſed in medicine, and known by the 
ame of Sweet or Dulcified ſpirit of nitre : a very 
proper name, ſeeing the nitrous acid, by uniting 
"th the ſpirit of wine, actually loſes almoſt all its 
adity and corroſive quality, in 
Fifchly and laſtly, when the diſtillation is finiſh- 
d, there remains in the bottom of the veſſel a 
dick. blackiſh ſubſtance, nearly reſembling that 
mich is found after diſtilling oil of vitriol and ſpi- 


* — 


It of wine, | | 1 
Spirit of ſalt hath likewiſe been combined with 

it of wine; but it does not unite therewith ſo 

auly or ſo intimately as the two acids above men- 
| tioned, 


* 1 1 2 = < * N 7 Fs 4 p bs n 

| . * 9 * : . OY * g * he be 8 
ern Cry * . N. 0 * * 
* 1 - : , 
| : 

| 7 1 

N \ 

; a 

* 
LEST. 4 
* * 

1 „ 

Ro * 


tioned. To mix them thoroughly, the ſpirit of 
ſalt muſt be highly concentrated, and ſmoking, and 
moreover the aſſiſtance of the ſtill muſt be called 
in, Some authors pretend that from this mixture 
= alſo a ſmall quantity of oil may be obtained; which 
4 probably happens when the liquors have the quali 
= ties above ſpecified, The marine acid likewiſe, by 

uniting with ſpirit of wine, loſes moſt of its acidi 
ty; on which account it is in like manner calle 

Sweet or Dulcified ſpirit of ſalt. A thick reſiduun 

is alſo found here after en- . 4D. 
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Of the Acetous fermentation. 


1. Of vinegar, 2, Of tartar, 


PEfides an ardent ſpirit, wine affords a great deil 
47 of water, oil, earth, and a ſort of acid which 
mall be conſidered preſently. When the ſpiritous 
part is ſeparated from theſe other matters, they un 
dergo no further change. Bnt if all the conſtitr 
ent parts of wine remain combined together, then, 
after ſome time, ſhorter or longer as the degret 
of heat in which the wine ſtands is greater or [dls 
the fermentation begins afreſh, or rather arr!'6 
at its ſecond ſtage, The liquor once more gro 
turbid, a new inteſtine motion ariſes,” and after 
ſome days it is found changed into an acid; which 
however, is very different from thoſe hitherto treat 
ed of. The liquor then takes the name of Ying" 
The acetous fermentation differs from the ipiri% 
ous, not only in its effect, but alſo in ſeveral of 18 


concomitant circumſtances, Moderate motion of 
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t ſervice to this, whereas it obſtructs the ſpiritu+ 
Ius; and it is attended with much more warmth 
an the ſpirituous. The vapours it produces are 
ot noxious, like thoſe of fermenting wine, Laſt> 
8. vinegar depoſits no tartar, even. when the wine 
Inployed in this operation is quite new, and hath 
ot had time to diſcharge its tartar : inſtead of tar- 
r vinegar depoſits a viſcid matter which is very 
pt to putrify. 

t muſt be obſerved that wine is not the only 


ation: for ſeveral vegetable and even animal mat- 
ers, which are not ſubject to the ſpirituous fer- 
nentation, turn four before they putrify. But as 
Winous liquors poſſeſs in a very eminent degree the 
rroperty of being ſuſceptible of the acetous fermen- 
ation, and likewiſe of producing the ſtrongeſt a- 
ids that can reſult from ſuch fermentation, their 
- !hall be more particularly conſidered in this 
blace. | | | 


F. I. Of VINEGAR, 


If wine, which has gone through. this ſecond 
age of fermentation, be diſtilled, inſtead of an ar- 
lent ſpirit, only an acid liquor is obtained, which 
called Diftilled vinegar. Cs 

This acid has the ſame properties as the mineral 


then, | | nere 
egree us of which we have already treated; that is, it 
Toſs Rs with alkaline ſorts, abſorbent earths, and 


tallic ſubſtances, and therewith forms neutral 


rrires * 0 « 

* Aline combinations. . 

ale Its affinity with theſe ſubſtances obſerves theſame 
hich der as that obſerved by the minetal acids with re- 


ard to the ſame ſubſtances; but in general it is 


tr ca. . 1 DITA it 1 
ne gal 85 that is, any mineral acid is capable of ex- 
pri- Cong the acid of vinegar out of all matters with 
| of is uch it is united. 2 


Vinegar hath likewiſe a greater affinity than ſul- 
WEL. _—_ . « phue 


bſtance that is ſuſceptible of the acetous fermen- 4 


phur with alkalis'; whence it follows; that it i; @ 
pable of decompounding that combination, of {y, 

phur with an alkali called liver ſulphur, and g 
precipitating the ſulphur it contains. 
] !be acid of vinegar. is always clogged with a ceſ 
tain proportion of oily parts, which greatly weake 
it, and deprive it of much of its activity; and fy. 
this reaſon it is not near ſo ſtrong as the mineral x 
cids, which are- not entangled with any gil. Jy 
diſtillation, indeed, it may be freed from this ol, 
and at the fame time from the great quantity q 

water which in a manner ſuffocates it, and by thi 
means may be brought much nearer to the natun 
of the mineral acids : but this attempt hath not ye 
been proſecuted with the aflidui:y it deſerves, he 
ſides diſtillation, there is another way of irecing 
vinegar from a good deal of its phlegm ; and tha 
is, by expoſing it to a hard froſt, which readi 
congeals the watery part into ice, while the acidre 
tains its fluidity, 

Vinegar, ſaturated with a fixed alkali, forms! 
neutral oily ſalt, of a dark colour, which is ſemi 
volatile, melts with a very gentle heat, flames wha 
thrown upon burning coals, and diflolves in ſpurt 
of wine, of which, however, it requires fix park 
to complete the ſolution. This ſolution being ent 
porated to dryneſs leaves a matter in the form d 
leaves lying on each other; on which account | 
hath obtained the name of Terra foliata. 1% 
ſame foliated matter will be obtained, though tl 
falt be not previouſly diſſolved in ſpirit, of wilt 
but not ſo readily. This ſalt is alſo called Regent 
rated tartar. Under the head of tartar we {hill 
ſee the reaſon of theſe different appellations. le 
generated tartar is alſo in ſome degree capable q 
| cry{tall:zing : for this purpoſe a ſolution ther 
In water muſt be ſlowly evaporated to the conſi 
ence of a ſyrup, and then ſuffered to ſtand quiet! 
à cool place; by which means it e hy 
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THEORY OF CHYMISTRY. 123 
uſters of cryſtals, lying one upon another, not 
alike the feathers on a quill, ö 
With! vinegar and ſeveral abſorbent earths, fuck 
calcined pearls; coral, ſhells of fith, &c. are alſo: 
drmed neutral ſaline compounds; each of which 
akes the name of the particular earth employed in 
s compoſition: — k Oy "300 HE RTP R L008 
Vinegar perfectly diflolves lead, and converts it 
) a neutral metallic ſalt, which ſhouts into cry- 
als, and has a ſweet ſaccharine taſte, This com- 
bund is called Sugar of lad, or ſal Saturni, 
If lead be expoſed to the bare vapour of vinegar, 
will be thereby corroded, caleined, and convert- 
d into a white matter much uſed in painting, and 
nown by: the: name: of Ceruſe; or, when it is 
ner than ordinary, White lead. N 
Vinegar corrodes- copper likewife, and converts 
into a beautiful green ruſt, which alſo is uſed in 
ainting, and diſtinguiſhed by the name of Yerde- 
4. However, vinegar is not commonly employ- 
to make verdegris: for this purpoſe they uſe 
ine, or the rape of wire, from which fire extri- 
cates an acid hnnalogous to that of vinegart. 
la treating oF the ſeveral ſubſtances which con- 
tute wine we mentioned an acid matter, but did 
ot then enter into a particular examination there- 
t; becauſe as that matter greatly reſembles the a+ 
d of vinegar, we thought it more proper to defer 
e conſideration of its properties till we had treat- 
of the acetous fermentation, and its effects. 


$. I. Of TARTAR. 


This ſubſtance is a ſaline compound, conſiſting 
t earthy, oily; and eſpecially acid parts. It is 
und in the form of cruſts, adhering to che inner 
les of veſſels in which wines have ſtood for ſome 
me, particularly acid wines, ſuch-as thoſe of Ger- 
any, y "IF 24 6.4) 11 oa” 
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- Tartar derives its origin from the ſuperabundin 
quantity of acid contained in the juice of the 
grape. This ſuperfluoas acid, being more than! 
requiſite to conſtitute the ardent ſpirit, unites wit 
ſome of the oil and earth contained in the fer. 
mented liquor, and forms a kind of ſalt ; whit 
for ſome time continues ſuſpended in that liquor, 

E but, when the wine ſtands undiſturbed in a cod 

place, is depoſited, as hath been ſaid, on the ſide 

of the. caſk, | 
Tartar in this ſtate contains many earthy part, 

-which are ſuperfluous, and foreign. to- its nature, 

From theſe it may be freed by boiling it repeated) 

with a ſort of earth found in the neighbourhood 

Montpelier, as. may be ſeen in the Memoirs. of the 

Academy of Sciences. 
When it is purified, there appears on the ſurfac 


of the. liquor a fort of white cryſtalline pellick, KH 
which is ſkimmed off as it forms. This matter ate 
. called Cream 2 Tartar, The ſame liquor wbich ed . 
produces this cream, and in which the purified tar Rue 
tar is diſſolved, being ſet to. cool, yields a great: 
number of white ſemi-tranſparent cryſtals, which ſon 1 
are called Cry/tals of Tartar, The cream and de na 
cryitals of Tartar are therefore no other than pur Rid 
fed Tartar, and differ from each other in ther; alt 
form only. + | oily 
Though the cryſtals of Tartar have every app llc, 

_ ance of a neutral falt, yet they are far from bein butt 
ſuch; for they have all the properties of a 00... 
acid, which ſcarce differs from that of vinegar, ur! 
- cept that it contains leſs water, and more earth ay}... 
oil; to which it owes its ſolid form, as well 315 0 
property of not being ſoluble in water wit, | 
much difficulty: for a very great quamity of vari; 


is requiſite to keep the cryſtals of Tartar in ſolu 
tion; and it muſt moreover be boiling hot; oo 
ſe as ſoon as it cools moſt of the Tartar diſſo 1 


T4168. 
* , 


THEORY OF CHYMISTRY. 125 
it ſeparates from the liquor, and falls to the bots 
om in the form of à white powder. | 
Tartar is decompoſed by calcination in the open 
co All its olly parts are conſumed or diflipated 
1 ſmoke, together with moſt of its acid. The 
ther part of its acid, uniting intimately with its 
arth, forms a very ſtrong and very pure fixed al- 
Wali, called Salt of Tartar. FT MHFA495 

It will be ſhewn in its proper place that almoſt 
Werery vegetable matter, as well as Tartar, leaves a 

Gxed alkali in its aſhes : yet Tartar has theſe pecu- 
Wizr properties; firſt, it aſſumes an alkalme cha- 
racter even when burnt or calcined. in cloſe veſſels, 
rhereas other ſubſtances acquire it only by being. 
burnt in the open air; ſecondly, the alkali of Tar- 
ur is ſtronger and more faline than almoſt any that 
is obtained from other matters, 


la This alkali, when thoroughly calcined, power- 
ich fally attracts the moiſture of the air, and melts 
I. Into an unctuous alkaline liquor, improperly call- 
big / of Tartar per deliquium. This is the alkali- 
tap generally uſed in making the Terra fotiata, men- 
153 tioned under the head of vinegar ; for which rea- 
* ſon this combination is called Terra /oliata Tartart; 


a name ſuitable enough. But the ſame cannot be 
laid of the other name, regenerated Tartar, which 
s alſo given it, *Tis true that on this'occaſion àn 
oy acid is reſtored to the earth of the tartar, *ana-- 
logous to that of which the fire had deprivet it: 
but the compound thence reſulting is a neutral falt 
phich very readily diſſolves in water; whereas Tar- 
ar is manifeſtly acid, and not ſoluble; or atleaſt 

lardly ſoluble, in water. | 12 3. 4 3694" 008 
Cryſtals of Tartar combined with alkali'of Tar- 
ur produce a great efferveſcence while they are 
mixing, as all acids uſually do; and if the combi-- 
nation be brought exactly up to the point of ſaty- 
tion, a perfedtly neutral falt is formed; *wHich. 
lots into "cryſtals, and eaſily difſolves im witttt ;, 
| 1.24 aadi 


- 


tar. It is alſo called the Hegetable Salt, as being 
obtained from vegetables only; and again, Taria. 
riſed Tartar, becauſe it conſiſts of the acid and the 
alkali of Tartar combined together. 

Cryſtals of Tartar combined with alkalis procur. 
ed: from the aſhes of maritime plants, ſuch as Soda, 
which alkalis reſemble the baſis of ſea-falt, form 
likewiſe a neutral ſalt, which cryſtallizes well, and 
diſſolves eaſily in water. This ſalt is another ſort 
of ſoluble Tartar. It is called Saignette's ſalt, from 
the inventor's name. 

Both the vegetable ſalt and Saignette's ſalt are 
gently purgative ſoaps, and much uſed in medi. 
cine. ms 

'Fartar likewiſe diflolves the abſorbent earths, ay 
lime, chalk, &c. and with them forms neutral 

falts-which are ſoluble in water “. It even attacks 
metallic bodies, and when combined with them be- 
comes ſoluble. A ſoluble Tartar for medical uſe 
is prepared with cryſtals of tartar and iron: the 
metallic ſalt thereby produced hath the name of 
Chalybeated ſoluble Tartar. This ſalt attracts the 

moiſture of the air, and is one of thoſe which do 
not cryſtallize. 

Cryſtallized tartar acts alſo upon ſeveral other 
metallic ſubſtances: for inſtance, it diſſolves the 
regulus, liver, and glaſs of antimony, and thence 

acquires an emetic quality: it is then called Stibia- 
ted or Emetic Tartar. It likewiſe diſſolves lead, 
and therewith forms a ſalt, which, in the figure of 
its cryſtals, reſembles tartarized tartar, | 

It is very extraordinary that tartar, which of i 

{elf is not ſoluble in water, ſhould be ſoluble there. 
in when become a neutral falt by uniting either with 
alkalis or with abſorbent earths, or even with me- 


- 
. 


* See Mr. Duhamel's eff.ys on this ſubject in the Memoirs ot 


the'azademy of ſciences, 


tals 


=D = fa — ww RN T3 


Is. With reſpect to alkalis, indeed, it may be 
rged that, having themſelves a great affinity with 


W.icr, they communicate to tartar ſome of that 
eilty with which they naturally unite. therewith: 
Int the ſame cannot be alledged concerning abſor- 
eat earths; and metallic ſubſtances, which water 
W:7olves not at all, or at leaſt with great difficulty, 


nd in ſmall quantity, This effect, therefore, muſt 
e attributed wholly to ſome change in the diſpoſi - 
jon of its parts which is to us unknown... - 

All the foluble tartars are eaſily decompounded 
y expoſing them to a certain degree of heat. In 
iſtillation they yield the ſame principles which are 
btained from tartar; and what remains fixed in 
he fire, after they are thoroughly burnt, is a com. 
ound of the alkali which tartar naturally produc- 
„ and of the alkaline or metallic fubſtance with 
hich it was converted into a neutral ſalt. | 
As cryſtal of tartar is the weakeſt of all acids, on 


count of the oily and earthy matters with which 


t is combined, ſoluble tartars are decompounded 
dy all the acids; by any of which cryſtal of tartar 
ay be ſeparated from the ſubſtance that ſerves it 
or a baſis and renders it a neutral falt. 

The other acids which are procured from vege- 
ables, and even thoſe which -are obtainable from 
ome animal ſubſtances, may all be referred to and 
ompared with either vinegar or tartar, according 
0 the quantities of oil or earth with which they 
e combined. ith 
After all, theſe acids have not yet been tho- 
oughly examined. There is great reaſon to- thin 
hat they are no other than the mineral acids, 


* 


ich in paſſing through the bodies of vegetables, 
ad even of animals, undergo a conſiderable 
ange, eſpecially by contracting an union with oi- © 
matters. For, as we ſaid before in treating of. 

"gar, by freeing them from their oil they are 
rought very near to the nature of mineral acids nt | 
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and ſo likewiſe the mineral acids acquire many q 
the properties of vegetable acids-by being combined 


with olls. 
M e eee 


Of the Pur RD FERMENTATION, or Po- 
TREFACTION, 


F Very body which hath: gone through the two 
— ſtages of fermentation. above-deſcribed, that 
1s, the ſpirituous and the acetous: fermentation, be. 
ing left to itfelf in a due degree of warmth, which 
varies according to the ſubject, advances: to the laſt 
ſtage of fermentation ; that is, to putrefaction. 
It is proper to obſerve, before we go any further, 
that the converſe of this propoſition is not true; 
that is, it is not neceſſary that a body ſhould ſuccel- 
fwely paſs through the ſpirituous and. the acetous 
fermentation, before it can arrive at the putrid; 
but that, as certain ſubſtances: fall into the acetous 
without having gone through. the ſpirituous fer. 
mentation, ſo others begin toi putrify without hav- 
ing undergone either the ſpirituous or the acetous 
fermentation, of which laſt kind are, for inſtance, 
moſt animal ſubſtances. When therefore we re. 
preſented theſe three ſorts of fermentation as three 
differagt degrees or ſtages of one and the fame ter 
mentation, we ſuppoſed-it to be excited in a bod 
ſuſceptible of fermentation in its full extent. 
However, there is ſtill room to think that eve!) 
ſubſtance which is capable of fermenting alwa)s 
paſſes neceſſarily through theſe three different ſti 
ges; but that the ſubſtances moſt diſpoſed ther 
ſs with ſuch rapidity through the firſt, and F 
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f he ſecond, that they arrive at the third before ur 
0 ſenſes can perceive the leaſt ſigns of either of the: 
tuo former. This opinion is not deſtitute of pro- 
bvadility; yet it is not ſupported, by proofs ſuſfi- 
0 ciently ſtrong and numerous to compel our aſſent. 
SS Whcn a body is in a putrefying ſtate it is eaſy to 
aiſcover, (as in the two ſorts: of fermentation. al- 


— 


ready treated of) by the vapours which riſe from it, 


by the opacity which invades it, if a pellucid liquor, 
and frequently even by a greater degree of heat 
than is found in the two other forts of fermenta- 
tion, that an inteſtine motion is begun among its, 
conſtituent parts, which laſts till the whole be en- 
tirely putrefied. TY „ arts ihe 

The effect of this inteſtine motion is in this, as in 
the two other ſorts of fermentation, to break the. 
union, and change the difpobtion, of the particles. 
conſtituting the body in which it 1s excited, and 
to produce a new combination. This is brought 
about by a mechaniſm. to which we are ſtrangers, 
and concerning which nothing beyond conjectures 
can be advanced: but theſe we neglect, reſolving. 
to keep wholly to facts, as the only things in natu- 
ral philoſophy that are poſitively certain, 

If, then, we examine a ſubſtance that has under- 
gone putrefaction, we ſhall ſoon perceive that it 
contains a principle which did not exiſt in it before. 
lf this. ſubſtance be diſtilled, there riſes firſt, by 
means of a very gentle heat, a ſaline matter which 
is exceedingly volatile, and. affects the organ of 
ſmelling briſkly and diſagreeably. Nor is. the. ajd: 
of diſtillation, neceſſary to diſcover the preſence of 
this product of putrefaction: it readily manifeſts. 
tel in moſt ſubſtances. where it exiſts, as any otic: 
may ſoon be convinced by obferving the different 


ter not only affects the noſe, but even makes the: 
des ſmart, and irritates them ſo as to draw tears; 
lem them in abundance. e 


* 
* 
” DT 
LO 4 0 


inell of freſh and of putrified urine; for the lat- 


. 
4 * 
4 » 


0 . a * 7 _ * PF " * es. WY "= "FORE N 1 * oY \ Sas 4 * * 4 dad * * A 

* 4 L - : . "7 - X 

%, N X . . * : "YL" * bn, . *. a 9 B 

_ þ a - P34 R = 
: ” > , 0 w - - 
1 a 
a | 
— . ' . 
: * = », * = 
. . 


77 * 1 yo -—__ v. -— At — of * y 
r renn Ne 
— m << . = - 


n _ 
<a _ _ 


x 
— OS EDT ad 
— LY =— — — — 


nn 7 
ack 
— 


— 


— 
= 
r= 
[nd 


— ou ©» 
Sm. 
D_— — — 


— — 


2 


U 
— A EE” 3 n. 
33 — - + SS& IF => 
—— — W 22 RE ot MY 
LIED = 


CY LEES So SS 


LC * eo -oms ——— — 
r — —— 00s | ͤ 2 


— 


— tl £4, 


— 


f 


- 
= 3 r, h Äẽ:F —70r,ẽ;7˙7˙,éjw-‚ ] . „ 7²7—⅞½ ew No FIR ⏑—/ʃ ... 
— —— — Tara _— f 


* 


2 5 — * 
* * , : 


This ande FRY which is the product of pu. 
tre faction, when ſeparated from the other principl 
of the body which affords it, and collected by it. 
ſelf, appears either in the form of a liquor, or in 

- that of a concrete ſalt, according to the different 
methods uſed to obtairy it. In the former ſtate it is 
called a volatile urinous ſpirit; and in the latter a vg. 
labile urinous falt. The qualification of urinous ig 

given it, becauſe; as was faid, a great deal thereof 

18 generated i in putrified urine, to which it commu- 
nicates its ſmell. It goes alſo by the general name 
of a volatile a ul, whether in a concrete or in a 
Hquid form. Fhe enumeration of its properties 
will ſhew why it is called an a kali. 

' Volatile alkalis, from whatever ſubſtance obtain 
ell, are all alike, and have all the fame properties; 
differing only according to their degrees of purity, 
'Fhe volatile alkallz as well as the fixed, conſiſts of 
# certain quantity of acid combined with and en- 
tangled by a portion of the earth of the mixt body 
from which it was obtained; and on that account 
it has many properties like thoſe of a fixed alkali. 
But there is moreover in its. compoſition a conli- 
derable quantity of a fat or oily matter, of which 
there is none in a fixed alkali; and'orr this account 
again there is a great difference between them. 
Thus the volatility of the alkali produced by pu- 
trefaction, which is the principal difference between 
it and the other kind of alkali whoſe nature it 5 
to be fixed; muſt be attributed: to the portion of 
oil which it contains: for there is a certain me- 
thod of volatilizing fixed alkalis by means: of a fat- 
17 ſubſtance. 

"Volatile alkalis have a great afffelly wich acids 
unite therewith” rapidly. and” with  ebullition, and 
form with them neutral falts,, which ſhoot into cij- 
ſtals, but differ from one another according to the 
kind of acid employed in the combination. 


"The neutral ſalts. which have a volatile alkali for 
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their baſis are in general called ammoniacal ſalts, 1 
That whoſe acid is, che acid of ſea · ſalt is called ſai 1 
ammoniac. As this was the fir | known, it gave N 
name to all the neſt. Great quantities of this ſult 
ire made in Egypt, and thence brought to us. 
They ſublime it from the ſoot of cow's-dung, which 
i the fuel of that country, and contains ſea-ſalt, 
together with a volatile alkali, or at leaſt che ma- 
terials proper for forming it; and conſequeptly all 
the ingredients that enter into the compoſition of 
fal ammoniac. , See the Memoirs of the Acadamy 
of Sciences, #751516 eib wi 
The neutral ſalts formed by combining the acids 
of nitre and of vitriol with a volatile alkali are 
called, after their acids, nitrous ſal ammoniac, and 
vitriolic ſal ammoniac : the latter, from the name 
of its inventor, is alſo called Glauber's ſecret ſal 
ammoniac, * . i, {bMS £30 11604) neee 
A volatile alkali, then, has the ſame property as 

a fixed alkali with regard to acids: yet they differ 
in this, that the affinity of the former with acids 
1s weaker than that of the latter: and hence it fol- 
lows that any ſal ammoniac may be decompounded 
by a fixed alkali, which will lay hold of the acid, 
and diſcharge the volatile alkali, 1 1 

A volatile alkali will. decompound any neutral 
{alt which has not a fixed alkali for its baſis ; chat 
b, all ſuch as conſiſt of an acid combined with an 
aſorbent earth or a metallic ſubſtance. By joining 
vich the acids in which they are diſſolved, it diſen- 
gages the earth or metallie fubſtances, takes their 
place, and in conjunction with their acids, forms 
àammoniac ſalts, | M 1 te 
. Hence it might be concluded, chat, of all fub- 
and lances, next to the phlogiſton and the fixed alka- 

,, volatile alkalis have the greateſt affinity with 
ds in general. Let there is ſome difliculty in 
this matter: fox abſorbent. earths, and ſeveral me- 
alle ſubſtances, are alſo capable of decompound- 
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ing ammoniacal ſalts, diſcharging their volatile 4. 

ali, and forming new compounds by uniting with 

their acids. This might induce us to think that 

3 ſubſtances have nearly the ſame affinity vith 

Acids. | 5 

But it is proper to obſerve, chat a volatile alkali 
decompounds fuch neutral ſalts as have for their 
baſis either an abſorbent earth or a metallic ſub. 
ſtance, without the aid of fire; whereas abſorbent 
earths or metallic ſubſtances will not decompound | 
an ammoniacal ſalt, unleſs they be athſted by a cer. 
tain degree of heat, 

Now as all theſe matters are extreniely fixed, It 
leaſt in compariſon with a volatile alkali, they have 
the advantage of being able to reſiſt the force of 
fire, and fo of acting in conjunction therewith; 
and fire greatly promotes the natural action of ſub. 
ſtances upon one another : whereas the volatile al- 
kali in the ammoniacal ſalt, being unable to abid: 
the force of fire, is compelled to deſert its acid; 
and that ſo much the more quickly, as its affinity 
therewith is conſiderably weakened by the preſence 
of an earthy or metallic ſubſtance, both of which 
have a greater affinity with acids. 

Theſe conſiderations oblige us to conclude, tht 
volatile alkalis have a ſomewhat greater affinity, 
than abſorbent earths and metallic Ren with 
acids. 

„ - Ammoniacal ſalts projected upon nitre in fuſion 
make it detonate; and the nitrous ſal ammoniac 
detonates by itſelf, without the addition of any in- 
flammable matter. This ſingular effect evidentl 
demonſtrates the exiſtence of an oily matter in vo 

( latile alkalis for it is certain that nitre will neve! 
deflagrate without the concurrence, and even tl 
immediate contact, of ſome combuſtible matter. 

This oily ſubſtance i is often found combined with 
volatile alkalis in ſuch a large proportion as to dit 


Bulle | it, in ſome meaſure, and render it exceeding 
OU, 
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Foul, The ſalt may be freed from its ſuperfluots 
dil by repeated ſublimations * and particularly by 
ſubliming it from abſorbent earths, which readily 
drink up oils. This is called the refification of a 
blatile alkali, The ſalt, which before was of a 
yellowiſh or dirty colour, by being thus rectified 


becomes very white, and acquires an odour more 


Pungent and leſs fetid than it had at firſt, that is, 


hen obtained by one ſingle diſtillation from a pu- 
rid ſubſtance. „ „ 
It is proper to obſerve that the rectification of 
a volatile alkali muſt not be carried too far or re- 
peated too often; for by that means it may be en- 
tirely decompoſed at length; and particularly if an 
abſorbent earth, and eſpecially chalk, be employed 
or that purpoſe, the ſalt may be converted into an 
bil, an earth, and water. . | 
Volatile alkalis act upon ſeveral metallic ſubſtan- 
ces, and particularly on copper; of which they 
make a moſt beautiful blue ſolution. On this pro- 
perty depends a pretty ſingular effect, which hap- 
pens ſometimes when we attempt, by means of a 
volatile alkali, to ſeparate copper from any acid 
wich which it is combined. Inſtead of ſeeing the 
liquor grow turbid, and the metal fall, both which 
generally happen when any alkali whatever is mix- 
d with a metallic ſolution, we are ſurpriſed to ob- 
ſerve the ſolution of copper, upon adding a vola- 
dle alkali, retain its Iimpidity, and let fall no pre- 
Cpitatez or at leaſt if the liquor does grow turbid, 
u remains fo but for a moment, and inftantly re- 
covers its tranſparency. „ F 
This is occaſioned by adding ſuch a quantity of 
volatile alkAli as is more than ſufficient fully to ſa- 
turate the acid of the ſolution, and conſiderable 
enough to di ſſolve all the copper as faſt as it is ſe- 
parated from the acid. On this occaſion the liquor 
«quires a deeper blue than it had before; which 
ics from the property which volatile alkalis have 
Vo. I. i M b Leere f | 


of giving this metal, when combined with then, 
fuller blue than any other ſolvent can: hence 1 
have a touchſtone to diſcover copper wherever i 
is; for let the quantity of this metal combined vil 
other metals be ever fo ſmall, a volatile alkali ne. 
ver fails to diſcover it, by making it appear of! 
blue colour. | 
Though a volatile alkali- be conſtantly the reſult 
of putrefaction, yet it muſt not therefore be ina. 
-gined, that none can be produced by any other 
means; on the contrary, moſt of thoſe ſubſtance 
which contain the ingredients neceſſary to form it 
yield no inconſiderable quantity thereof in diſtill- 
tion. Tartar, for example, which by being burnt 
in an open fire, is converted, as was ſhewn, into 1 
fixed alkali, yields a volatile alkali when it is de 
compoſed in cloſe veſſels; that is, when it is diſtib 
led: becauſe in this latter caſe the oily part is not 
diffipated or burnt, as it is by calcination in a nz 
ked fire, but has time to unite with ſome of the 
earth and acid of the mixt, in ſuch a manner asto 
form a true volatile alkali. | foe 
Jo prove that on this occaſion, as well as on al 
others, where unpetrified bodies yield a volatile a 
kali, this ſalt is the product of the fire, we need 
only obſerve, that in theſe diſtillations it never rils 
till after ſome part of the phlegm, of the acid, and 
even of the thick oil of the mixt, is come over; 
which never is the caſe when it is formed before 
hand in the body which is the ſubject of the oper 
tion, as it is in thoſe which have undergone puts 
faction: for this ſalt, being much lighter and morF 
volatile than thoſe other ſubſtances, riſes of cours 
Hefore them in diſtillation, = 
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Legt: REL N IR, 
CH AP. XVI. | 


Rl General View of CHyYMICAL Decomposr- 
Te. : 4+); E 


The Analyſis of vegetable Subſtances. Emul- 


3. The Analyſis of 


ineral Subſtances, Of the 
Pyrites, Of Ores, 0 at] 


Hough we have conſidered all the fubſtances 

which enter into the compoſition of vegeta- 
les, animals, and minerals, whether as primary 
r as ſecondary principles, it will not be improper 
0 ſhew in what order we obtain theſe principles 
rom the ſeveral mixts; and eſpecially from vege- 
ables and animals, becauſe they are much more 
omplicated. than minerals, This is called analy/ing 
compound, ET PED | . 
The method moſt commonly taken to decompoſe 
dies is by applying to them ſucceſſive degrees of 
tat, from the gentleſt to the moſt violent, in ap- 
ropriated veſſels, ſo contrived as to collect what 


olatile rife firſt, and the reſt follow in order, as 
ie come to be acted on by the proper degree of 


| But it being obſerved that fire, applied to the 
KOompoſition of bodies, moſt commonly alters 
Kr ſecondary principles very ſenſibly, by combin- 
g them in a different manner with each other, or 


M 2 to 


xhales from them. By this means the principles. 
re gradually ſeparated from each other; the moſt . 


ſons, 2. The 1 Animal Subſtances, 


* 


Kat : and this is called diſfillationngn 


den partly decompoſing them, and reducing them 


— 4 * - 
; 


— 


being ſqueezed between the fingers, a great deal of 


received upon any poliſhed ſurface, ſuch as 2 look 
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to their primitive principles; other means hy 
been uſed to ſeparate thoſe principles without th 
help of fire. ov 

With this view the mixts to be decompoſed x 
forcibly compreſſed, in order to ſqueeze out of then 
all ſuch parrs of their ſubſtance as they will by this orc 


means part with; or ele thoſe mixts are for a long lo 
time triturated, either along with water, which Wc: 
carries off all their fatine and faponaceous content; ni 
or with ſolvents, ſuch as ardent ſpirits, capable av. 
tak ing up every thing in them that is. of an oily or 
reſinous nature, | Wn | 


We fhall here give a ſuccinct account of the ef. Me 
fects of theſe different methods, as applied to the 
principal ſubſtances among vegetables and animals, the 


and likewiſe to ſome minerals, fler 
| £6: - | 81 
F. I. The AN ALNSIS of VEGETABLE SUR- a gr 
e | STANCES. | | mo 
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A vaſt many vegetable ſubſtances, ſuch as ker 
nels and feeds, yield by ſtrong compreffion great 
quantities of mild, fat, unctuous oils, which are of tl 
not ſoluble in ardent ſpirits : theſe are what we the 
called expreſſed oils, They are alſo ſometime Wſ<"1d 
called fat oils, on account of their unftuouſnels 
in which they exceed all other forts of oil, As abo\ 
theſe oils are obtained without the aid of fire, it | 
certain that they exiſted in the mixt juſt as we ſe vine 
them, and that they are not in the leaſt altered; 
which could not have been the cafe had they hen 
obtained by diſtillation : for that never produces 
any oils but ſuch as are acrid and ſoluble in ſpirit ura 


of wine. I > | 
Some vegetable matters, ſuch as the rind of d. 
trons, lemons, oranges, &c; alſo yield, only by 


oil, This fpirts out in fine ſmall jets, which being 


Ing 
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Wn o-glaſs, run together and form a liquor that is a 


| oil, OT 
"Bot it muſt be carefully noted that this ſort of 


www = - 
\ 
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ae n, though obtained by expreſſion only, is never- 
en leleßs very different from the oils mentioned be- 
this ore, to which the title of expreſſed oils peculiarly 
on; Wl longs : for this is far lighter and thinner more - 
ich oer, it retains the perfect odour of the fruit 
its: nich yields it, and is ſoluble in fpirit of wine; in 
> of word, it is a true eſſential oil, but abounds ſo in 


he fruits which produce it, and is lodged therein 
a ſuch a manner, occupying a vaſt number of lit- 
Ne cells provided in the pee! for its reception, that 
very light prefime diſcharges it; which is not 


flential Oil. 


a great deal of liquor or juice, which conſiſts of 
moſt of the phlegm, of the ſalts, and a ſmall por- 


being ſet in a cool place for ſome time, depoſite ſa- 
line cryſtals, which are a combination of the acid 
of the plant with part of its oil and earth, wherein” 


ve the acid is always predominant. Theſe falts, as is 
mes evident from the deſeriptibn here given, bear a: 
ack, great reſemblance to the tartar of wine treated of 
above. They are called Eſential ſalts; ſo that tar- 
it 1 ar might likewiſe be called the Eſſential ſalt of 
» ſee ine. 8 l vl N | 
red; Dried plants; and ſuch as are of a ligneons, or 
been acid nature, require to be long triturated with wa- 


f cl A vegetable matter that is very oily yields its eſ- 
7 by ſential falt with much difficulty, if at all; becauſe 

al 0l the exceſſive quantity of oil entangles the falt ſo 
einge hat it cannot extricate itſelf or ſhoot into eryſtals. 


Mr. Gerike, in his Principles of Chymiſtry, . ſays, 
5 M 3. that 


he caſe with many other vegetables that contain an 


Succulent and green plants yield by compreſſion 


tion of the oil and earth of the plant. Theſe juices, 


ter, before they will yield their eſſential ſalts. Tri-— 
turation with water is an excellent way to get out 
of them all their ſaline and ſaponaceous contents. 
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that if part of the oil of a plant be extracted by (yi. 
rit of wine, its eflential ſalt may be afterwards ob- 
-. tained with more eaſe and in greater quantity. 
This muſt be a very good method for ſuch planty 
as have an exceſſive proportion of eſſential oi}; 
but will not fucceed if the eſſential ſalt be hindered 
from cryftalizing by a redundancy of fat oil, be- 
; cauſe fat oils are not ſoluble in ſpirit of wine. 
K - Eſſential ſalts are among thoſe ſubſtances which 
cannot be extracted from mixts by diſtillation : for 
the firſt impreſſion of fire decompoſes them. 
Though the acid which predominates in the eſ- 
ſiential ſalts of plants, be moſt commonly analogous: 
to the vegetable acid, properly ſo called, that is, 
to the acid of vinegar and tartar, which is probably. 
no other than the vitriolic acid diſguiſed ; yet it 
ſometimes differs therefrom, and ſomewhat reſem- 
bles the nitrous or the marine acid. This depends. 
on the places where the plants grow which produce. 
theſe ſalts: if they be maritime plants, their acid is 
akin to the acid of ſea - ſalt; if on the contrary they 
grow upon walls, or in nitrous grounds, their acid- 
is like that of nitre. Sometimes one and the ſame 
plant contains ſalts analogous to all the three mine-» 
ral acids; which ſhews that the vegetable acids are 
no other than the mineral acids variouſly changed 
by circulating through plants. j 


- 


A 


__ © Liquors containing che eſſential ſalts of plants 

being evaporated by a gentle heat to the conſiſtence 

of Roney, or even further, are called Extract. 
Hence it is plain, that an extract is nothing but 
the eſſential falt of a plant, combined with ſome 
paryelcs of its oil and earth, that remained fuſ-: 
pen 0d. in the liquor, and are now incorporated by" 


 EVAPOTATION, .. : . $4165 ith . EA 9 
Ai of plants are alſo prepared * boiling 
them long in water, and then evaporating ſome p on | 
of ſt. But theſe extracts are of inferior wirtue bt 
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wſc the fire diſſipates many of the oily and ſaline 
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gubſtances which abound much in oil, being*. 
ruiſed and triturated with water for ſome time, 
ford a liquor of an opaque dead- white colour, 
ike milk. This liquor conſiſts of fuch juices as the 
ater is capable of diſſolving, together with a por- 
jon of the oil, wich being naturally indiſſoluble 
n water, is only divided and diſperſed: in- the li- 


„voor, the limpidity whereof is by that means de- 
, royed. This ſort of oily liquor, in which the oil 
7 8 only divided, not diflolved;. is called an Emul In * | 


che oily particles in emulſions ſpontaneouſly ſepa- 
ate from the water, when left at reſt, and-uniting.. 
nto greater maſſes. rife,. on: account of their light- 
cſs, to the ſurface of the liquor, which by chat. 


Is neans recoversa degree of tranſparency...  _ 
2 If vegetables abounding in effential oils and refins: 


te digeſted in ſpirit of wine, the menſtruum takes 
p theſe oily matters; as being capable of diflolving' 
dem; and they may afterwards be eaſily ſeparat - 
d from it by. the affuſion of water. The water, 
mich which ſpirit of wine has a greater affinity |, 
dan with oily matters, ſeparates them by this means 

rom their ſolvent, agreeably to the common laws 


ce f affinities, Ks 
.. Without the help of fire ſcarce any thing, beſides 
ut ee ſubſtances already mentioned, can be obtained 


rom a plant: but by the means of diſtillation we 
re enabled to analyze them more completely. b 8 In , 1 
roſecuting this method of extracting from a plant”? 
be leveral principles of which it conſiſts, the fol; 
Wing order is to be obſerved. e Paget FA 


| , 1 


ing ( | 


art A plant being expoſed to a very entle heat, in f 
be: 8 iſtilling veſſel ſet in the halneum 555 yields 0 
uk er which retains the perfect ſmell thereof. Some 


Chymiſts, 


U 
: 
1 
4 
| 

7 
' 
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ture of this odoriferous part of plants is not ye 


ceſſary for diſcovering all irs properties. 


fſpiritus rector hath been drawn off; which gives 


heat. 11 


ſome a volatile alkali; and laſt of all, a very thick, 


gree of heat, there remains of the plant a mere 
coal only, called the Caput mortuum, or Terra dam: 


, 


Chymiſts; and particularly the Mu ſtrious Boerh ate, 
have called this liquor the Spiritus rector. The ny. 


thoroughly known; becauſe it is ſo very volatil 
that it is difficult to ſubject it to the experiments ne. 


If inſtead of diſtilling the plant in the alten 
marie, it be diſtilled over a naked fire, with the 
precaution of putting a certain quantity of water 
into the diſtilling veſtel along with it, to prevent its 
ſuffering a greater heat than that of boiling water, 
all the eflential oil contained in that plant will ri 
together with that water, and with the fame degree 
of heat. 2 | * 

On this occaſion it muſt be obſerved that no eſ- 
fential oil can be obtained from a plant after the 


owing; to that ſpirit, Fw 17871 

The heat of boiling water is alſo ſufficient. to ſe- 
parate from vegetable matters the fat oils which 
they contain. That, however, is to be done by the 
way of decoction only, and not by diſtillation: be- 
cauſe though theſe oils will ſwim on water, yet they 
will not rife in vapours without a greater degree of 


ground to think that the volatility of theſe oils i 


When the eſſential oil is come over, if the plant 
be expoſed to a naked fire, without the addition of 
water, and the heat be increaſed a little, a phlegm 
will riſe that gradually grows acid; after which, f 
the heat be increaſed as occaſion requires, there 
will come over a thicker and heavier oil; from 


black, empyreumatic oil. ; 
When nothing more riſes with the ſtrongeſt de. 


nata, This coal when burnt falls into _—_ 
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Which being lixiviated with water, give a fixed al- 
ali. | OO ihn aan 1 474 
W 1: is obſervable that in the diſtillation of plants 
Which yield an acid and a volatile alkali, theſe two 
ls are often found quite diſtin&t and ſeparate in 
me ſame receiver; which feems very extaordinary,, 
Confidering that they are naturally diſpoſed to unite, 
and have à great affinity with one another. The 
Wrcaſon of this phenomenon is that they are both 
combined with much oil, which embarraſſes them 
oo that they cannot unite to form a neutral ſalt, as. 
they would nat fail to do were it not for that im- 
pediment. 
All vegetables, except ſuch as yield a great deal 
Jof volatile alkali, being burnt in an open fire, and 
ſo as to flame, leave in their aſhes a large quantity 
of an acrid, cauſtic, fixed alkali. But if care be 
taken to fmother them, ſo as to prevent their fla- 


thing that may continually beat down again what. 
exhales, the ſalt obtained from their afhes will be 

mach leſs acrid and cauſtic; the cauſe whereof is, 
lat ſame part of the acid and oil af the plant be- 
ing detained in the burning, and ſtopped from be- 


the common fixed alkalis, may be uſed in medi- 
eine, and taken internally. They are called Tache- 
13s jalts, becauſe invented by that chymiſt. 
Marine plants yield a fixed alkali analogous to 
that of ſea-falt. As for all other plants or vegeta- 


em, if rightly prepared and thoroughly calcined, 
0 all perfectly alike, and of the very fame na- 
ure. £5 BIDS 127 21-48 584 \ en 
The laſt obſervation T have to make on the ꝓro- 
duction of fixed alkalis is, that if the plant you in- 

tnd to work upon be ſteeped or boiled in water 
before you burn it, a much ſmaller. quantity of 


D * 


ming while they burn, by covering them with ſome- 


- 


ing diſipated by the fire, combines with its alkali. + 
Theſe ſalts cryſtallize, and being much milder than 


ble ſubſtances, the fixed alkalis obtained from 


ſalt: 


| 


ä 


ws 1 TIE 
will be obtained from it; flay, it will yield none a 
all, if repeated boilings have robbed it entirely of 
thoſe ſaline particles which muſt neceſſarily concyr 
with its carth to form a fixed alkali. . 


$. II. 7h: Ax AL vsts of ANIMAL Sus rAucks, 


Succulent animal ſubſtances, ſuch as new-killed 
fleſh, yield by expreſſion a juice or liquid, which 
is no other than the phlegm, replete with all the 
principles of the animal body, except the earth, of 
which it contains but little, 'The hard or dry parts, 
ſuch as the horns, bones, &c. yield a ſimilar juice, 
by boiling them in water, Theſe juices become 
thick, like a glue or jelly, when their watery parts 
are evaporated ; and in this ſtate they are true ex- 
tracts of animal matters, Theſe juices afford no 
cryſtals of eſſential falt, like thoſe obtained from 
vegetables, and ſhew no ſign either of an acid or 
an alkali. 17 

Great part of the oil which is in the fleſh of ani- 
mals may be eaſily ſeparated without the help of 
fire; for it lies in a manner by itſelf: it is com- 
monly in a concrete form, and is called fat. This 
oil ſomewhat reſembles the fat oils of vegetables; 
for like them it is mild, unctuous, indiffoluble in 
ſpirit of wine, and is ſubtilized and attenuated by 
the action of fire, But there is not in animals, as 
in vegetables, any light effential oil, which riſes 
with the heat of boiling water; ſo that, properly 
| ſpeaking, animals contain but one ſort of oil. 

Few animal ſubſtances yield a perceptible acid. 
Ants and bees are almoſt the only ones from which 
any can be obtained: And indeed the quantity they 
yield is very ſmall, as the acid itſelf is extremely 

The reaſon thereof is, that as animals do not. 
draw their nouriſhmentimmediately from the earth, 
but feed wholly either on vegetables or on the fleſh 


of 


THEORY Or QHEMISTRY. 143 
of other, animals, the mineral. acids, which, have 
already undergone .2 great change by the union 
contracted between them and the oily.matters of the 
vegetable kingdom, enter into a cloſer: union and 
combination with theſe oily parts while they are 
oafling through the organs and ſtrainers of ani; 
mais; whereby their properties are deſtroyed, or at 
leaſt ſo impaired. that they are no longer ſenſible. 

Animal matters yield in diſtillation, firſt, a 
pelegm, and then, on increaſing the fire, a pretty 
clear oil, which gradually becomes thicker, black» 
er, more fetid, and empyreumatic. It is accom- 4 
panied with a great deal of volatile alkali; and if 
the fire be raiſed and kept up till nothing more 
comes over, there will remain in the diſtilling veſ- 
{el a coal like that of vegetables; except that when 
it is reduced to aſhes, no fixed alkali, or at Fr | 
very little, can be obtained from them, as from | 
the aſhes of vegetables. 'This ariſes from hence, 
that, as we ſaid before, the ſaline principle in 
animals being more intimately united with the oil 
than it is in plants, and being conſequently more 
attenuated and ſubtilized, is too volatile to enter 
into the combination of a fixed alkali; on the con- 
trary it is more diſpoſed to join in forming a vola- 
tile alkali, which on this occaſion does not riſe till 
after the oil, and therefore muſt certainly be the 
production of the fire. It muſt be obſerved, that 
all we have hitherto ſaid concerning the analyſis 
of bodies muſt be underſtood of ſuch matters on. 
! as have not undergone- any fort of fermenta- 
jon. b 

The chyle and the milk of animals which feed 
on plants ſtill retain ſome likeneſs to vegetables; 
becauſe the principles of which theſe liquors are 
compoſed have not gone through all the changes. 
which they muſt ſuffer before they enter into the 
anal combination. = - „ e Hat 

1 N 436 * 3 „ ee en Uring;.4 | 
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Vrine and ſweat are excrementitious aqueoy; jj 
quors, loaded chiefly with the ſaline particles whit 
are of no ſervice; towards the nourithment of dhe 
animal, but paſs through its trainers without re. 
ceiving any alteration ; fuch as the neutral {ils 
which have a fixed alkali for their baſis, and 
particularly the ſea-ſalt, which happens to be in 
the food of animals, whethether it exiſt therein 
naturally, as it does in ſome plants, or whether the 


: 
= 


animals eat it to pleaſe their palates, | 


. 


— Nd * 


Ibe faliva, the pancreatic juice, and eſpecially 
the bile, are ſaponaceous liquors, that is, they 
conſiſt of ſaline and oily particles combined toge- 
ther: ſo that being themſelves diſſolved in an aque- 
ous liquor, they are capable of diſſolving like. 
wiſe the oily parts, and of rendering them miſ: 
<ible with water. 1 8 

Laſtly, the blood being the receptacle of al 
theſe liquors partakes of the nature of each, more 
or leſs in proportion to the quantity thereof which 
it contains. | | 


F. III. The AxALTSIS of MINERAL SUBSTANCES, 


Minerals differ greatly from vegetables, and 
from animals; they are not near fo complex a 
thoſe organized bodies, and their principles are 
much more ſtmple; whence. it follows, that theſe 
principles are much more cloſely connected, and 
that they cannot be ſeparated without the help of 
fire; which not having on their parts the ſame a 
tion and the ſame power as on organized bodies, 
hath not the ſame ill effect on them; I mean the 
effect of changing their principles, or even de 
ſtroying them intirely. 23 . | 
I do not here ſpeak of pure, vitrifiable, or fe. 
fractory earths ; of mere metals, and ſemi-metals 


of pure acids; or even of their fimpleſt combi 
| | TIE OM n n 


* 3 
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ons, ſuch as ſulphur, vitriol, alum, -ſea-falt ; of 
l theſe we have laid enough. n 
We are now to treat of bodies that are more 
omplex, and therefore more ſuſceptible of decom- 
polition. Theſe bodies are compound maſſes, or 
combinations of thoſe above-mentioned; that is, 
metallic ſubſtances as they are found in the bowels 
of the earth, united with ſeveral ſorts of ſand, 
tones, earths, ſemi-metals,, ſulphur, &c. When 
he metallic matter is combined with other matters, 
n ſuch a proportion to the reſt that it may be ſe- 
parated from them with advantage and profit, theſe 
compounds are called ores : When the caſe is 0+ 
therwiſe, they are called pyrites, and Marcaſites; 
eſpecially if ſulphur or arſenic be predominant 
therein, which often happens. e 
In order to analyſe an ore, and get out of it the 
metal it contains, the firſt ſtep is to free it from a 
great deal of earth and ſtones, which commonly 
adhere to it very ſlightly and ſuperficially, This is 
effected by pounding the, ore, and then waſhing it 
in water to the bottom of which the metalline 
parts preſently ſink, as being the heavieſt, while 
the ſmall particles of earth and ſtone remain ſuſ- 


pended ſome time longer. 

Thus the metallic part is left combined with ſuch 
matters only as are moſt intimately complicated 
with it. Theſe ſubſtances are moſt commonly ful- 
phur and arſenic; 7 Now as, they are much more ö 
olatile than other mineral matters, they may be 
lilſipated in vapours, or the ſulphur/ may be con- 
uned, by expoſing the ore which contains them 
0 a proper degree of heat. If the ſulphur and 
arſenic be deſired by themſelves, the fumes there- 
df may be catched and collected in proper veſſels 
nd places, This operation is called reg/ting an 
oe, | „„ Oe tho ove 

The metal thus depurated is now fit to be expoſed 
[0 a greater force of fire, capable of melting it. 

Vor. I. N | On 


2 
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On this occaſion the ſemi · metals and the imper⸗ 


Fect metals require the addition of ſome matter 3 
bounding in phlogiſton, particularly charcoal - duſt; 


becauſe theſe. metallic ſubſtances loſe their phlg, 
giſton by the action of the fire, or of the fluxes join- 
ed with them; and therefore, without this pre- 
caution would never acquire either the ſplendout 
or the ductility of a metal. By this means the me. 
tallic ſubſtance is more accurately ſeparated fron 
the earthy and ſtony parts, of which ſome portion 
always remains combined therewith till it is brought 
to fuſion. For, as we obſerved before, a metallic 


glaſs or calx only will contract an union with ſuch * 
matters; a metal poſſeſſed of its phlogiſton and ſay 
metalline form being utterly incapable thereof. for 

We took notice of the cauſe of this ſeparation 4- ral * 
Dove, where we ſhewed that a metal poſſeſſed of its «b 
phlogiſton and metalline form will not remain inti- ſelv 
mately united with any calcined or vitrified matter, \ 
not even with its own calx or glaſs. cip⸗ 


The metal therefore, on this occaſion, gathers vit 
into a maſs, and lies at the bottom of the veſſel, MW («ys 
as being moſt ponderous; while the heterogeneous 
matters float upon it in the form of a glaſs, ora 

ſemi - vitrification. Theſe floating matters take the 

name of ſcoriæ, and the metalline ſubſtance at bot 
tom is called the regulus, © 

It frequently happens that the metalline regulus 
thus precipitated is itſelf a compound of ſeveral 
metals mixed together, which are afterwards to be 
feparated. We cannot at preſent enter into a de 
tail of the operations neceflary for that purpoſe: 
they will appear in our Treatiſe of Praciical (h. 
_ mſiry : ; But the prineiples on which. they er: 
founded may be deduced from what we have {aj 
aboye, concerning the properties of the ſeveral mv" 
TSS. |. _.__-.- +: 460 
_ Te i proper to obſerve, before we quit this ſub- 
ject, that the rules here laid down for analyſing 


Ores 
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| zres are not abſolutely general: for example, it is 
r; often advifeable to roaſt the ore befòre you waſh it; 
& for by that means ſome ores are opened, attenuat- 
[1 ed, and made very friable, which would coſt much 
0- trouble and 'expence, on account of their exeeſſive 
n. hardneſs, if you ſhould attempt to pound them 
. without a previous torre faction 6 19 


ue lt is alſo frequently feceſſary to ſeparate the ore 
e from part only of its ſtone; ſometimes to leave the 
Ji whole; and ſometimes. to add more to it, before 
Dn you ſmelt it. This depends on the quality of the 
ht ſtone, which always helps to promote fuſion when 
lic it is in its own nature fufible and vitrifiable. It is 


ch then called the four of the ore: but of this we muſt 
nd ſay as we did of the preceding article; it is ſufficient 
for our prefent purpoſe to lay down the fundamen- 
tal principles on which the reaſon of every proceſs 
is built; the deſcription of the operations them 
ſelves being reſerved for our Second Parr. 
We ſhall now give a ſuecinct account of the prin- 
cipal ores and mineral bodies, contenting ourſelves” 
wich juſt pointing out the particulars of which they 


ſeyerally conſiſt. 
Of the Py RITES. 
The yellow 'Pyrites.- 25 2 D204 


The yellow pyrites is a mineral conſiſting of ſul- 
phur, iron, an unmettallic earth, and frequently a 
lttle copper: the ſulphur, which is the only one 
of theſe principles that is volatile, may be ſeparated 
from the reſt by ſublimation :' it uſually makes a 
fourth, and ſometimes a third, of the whole weight 
ot tlieſe pyrites. The other principles are ſeparat- 
ed from one another by fuſion and reduction with 
the phlogiſton, which, by metallizing che ferrugi- 
nous and cupreous carths, parts them from the 


unmetallic earth: for this earth vitrifies, and can- 
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not afterwards continue united with, metallic mat. 
ters poſſeſſed of their metalline form, as hath been 
reer e - 
There is yet another way of decompoſing the 
yellow pyrites, which is to let it lye till it effloreſcez 
r begins to ſhoot into flowers; which is nothing 
but a fort of flow accenſion of the ſulphur it con. 
tains. Phe ſulphur being by this means decom- 
poſed, its acid unites with the ferruginous and cu- 
preous parts of the pyrites, and therewith forms 
green and blue vitriols; which may be extracted 
by ſteeping in water the pyrites which has effloreſ. 
ced or been burnt, and then evaporating the lixiv> 
um to a pellicle; for by this means the vitriol vill 
ſhoot into cryſtals. x 177 4D 5 I: 
Sometimes the pyrites contains alſo an earth of 
the ſame nature with that of allum : a pyrites of 
this ſort; after flowering, yields alum. as well as 


— 


vitriol. 


3 The White Pyrites. 
- The white pyrites contains much arſenic, a fer- 
ruginous earth, and an unmetallic earth. The arſe- 
nic being a volatile principle, may be ſeparated by 
ſublimation or diſtillation from the reſt, which are 
fixed: and theſe again may be disjoined from each 
other by fuſion and reduction, as was ſaid in rela- 
ion to the yellow pyritees. 
er Die Copper Fyriter. 

The copper pyrites contains fulphur, copper: 
and an unmetallic earth. A great deal thereof 
likewiſe holds arſenic, and its colour approachs 
more or leſs to orange, yellow, or : white, accord 
ing to the quantity of arſenic in it. It may be 1 
compoſed by che ſame. means as the yellow an 


white pyrites. 35 Qt 
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Gold being conſtantly found in its metalline 
form, and never combined with ſulphur and arſei 
nic, its matrices are not, properly ſpeaking, ores; 
becauſe the metal contained in them is not 'mineralk. - 
ized, The gold is only lodged between particles of 
tone, earth, or ſand, from which it is eafily ſepas 
rated by lotion, and by amalgamation with quicks 
flver, '"The' gold thus found is ſeldom pure, but is 
frequently alloyed with more or leſs ſilver, from 
which it is to be ſeparated by quar tation. 
lt is alſo very. common to find-gold in moſt ores + 
of other metals or ſemi- metals, and even in the 
pyrites; but the quantity contained therein is gene“ 
rally ſo ſmall, that it would not pay the coſt of ex- 
tracting. it.. However, if any ſhouid incline to at- 
tempt it, merely out of curioſity, it would be ne- 
ceſſary to begin with treating theſe ores in the man- 
ner proper — IN their metalline part; then 
to cupel the - metalline- regulus ſo. obtained; and, 
laſtly, to: refine it by quartation, - „n 


nl TE T5335 


Of: Silver Ores: -- 
It is no rare thing to find ſilver, as well as gold, 
m its metalline form, only lodged/m ſundry earths 
ad ſtony matters, from which it may be ſeparat- 
ed in the ſame manner as gold. But the greateſt 
quantities of this metal are uſually dug out of the 
dowels of the earth in a truly mmeral ſtates that. 
„ combined with different ſubſtances, and parti- 
cuarly with ſulphur and. arſeni/ 9d 

Several ſilrer ores are diſtinguiſhed by petuliar 
characteriſtics, and are accordingly denoted by par- 
ular names, That which is called-the' vitreous 
* f N 1 ſuver 


* LY 


filver ore, is ſcarce any thing elſe but a combing- 


the name of the horny filver ore, becauſe when in 


OP THE 


tion of filver and ſulphur. Another is known b. 


thin plates it is ſemi-tran t in this ore the 
ſilver is mineralized by ſulphur and a. little arſenic, 
The red il ver ore is of the colour which its: name. 
imports, ſometimes more, ſometimes leſs vivid; and 
is chiefly compoſed of ſilver, eee. Gulphar; 
it alſo contains a little iron. 
Theſe three ores are very rich in | filver : the "AY 
contains nearly three fourths-of its weight, and the 
others about two-thirds of theirs. 

There is a fourth, called the white. fiiver ore, 
which though it be heavier, is not ſo rich in filver, 
becauſe it contains much copper; Many other mi- 
nerals contain ſilver, yet are not, properly ſpeak · 
ing, filver ores; becauſe a much greater quantity: 
of other metals than of filver is found in them. 

When a ſilver ore is to be decompoſed, in order 
to have the falver pure, or when filver is to be ex- 
tracted out of any ore that contains it, the firſt thing 
to be done is to roaſt the ore, in order to clear it of 
the volatile minerals: and as ſilver cannot be had 
pure without the operation of the cupel, which re- 
quires more or leſs lead to be joined with it, it is 
uſual to mix with the torrified filver ore a quantity 
of lead, proportioned to that of the heterogeneous 
matters combined with the ſiver, and to melt the 
whole together. Part of the added lead vitrifes 
during the fuſion, and at the ſame time converts 
ſome 2 of: the heterogeneous matters alſo into glals, 
with which 1 it ſorms a ſcoria that riſes: to the ſurface 
of the matter. The other part of the lead, with 
which the ſilver is mixed, falls to the bottom in the 
form of a regulus; which muſt be n in or. 
der to have the ſiwer * 2 


* 1 
Fin T3144 


— 


THEORY" or em Err. 131 


CF Wy 2:4”, che , A «lit 45 : 11, | 2 rl 4 


| 216 „ A 8b ended Orea. e e feb 
n Me A Hin ene ? 1 

Copper is: anal db found WI ume 
form than gold or ſilber: it is commomly in a mid, 
neral ſtate : it is mineralized by ful hur and arſe 
nic: ahmoſt: all it ores contain alſo more or leſs 
iron; ſometimes a little ſilver, or even gold, to- 
gether with unmetallie carths and Konies,” ag all 
dres do. 

Moſt copper ores Create ef a benotifpb been erbat, 5 

or elſe in ſhades blended of theſe two colours. 
The minerals called mountain green, and mountuin 
due, are true copper ores; not in the form of 
hard ſtones, like other — but I and kria- 
ble like ear tn. 

Nevertheleſs there are W copper ores of G. 
ferent colours; as aſn · coloured, whitiſh; and ſuaded 
with yellow” or orange; Which colours ariſe from 
the different proportions of arſenic, ur and 
bon, which theſe ores conta. 

In order to decomppſe a copper ore; and toes 
wact tie copper it contains, it is firſt of all to be 
irced from as many of its earthy ſtony, ſulphure- 
ous and arſenical parts, as is poffible, by roaſting 
and waſhing; then what remains is to be mixed 
with a flux compounded of ' fixed alkali and — 
nflammable matter; a little ſea-ſalt is to be 
over all, and the whole melted: by a ſtrong 
The ſalts facilitate che fufion and ſeorification of 
the unmetallic matters, and therewith form a flag, 
vhich being the lighteſt riſes to the ſurface. The 
metalline matters are collected below in the form 
of a ſhining regulus of copper; which; however, 
$ not uſually fine copper, but requires to be pu- 
82 in the manner to be: en in our 0e 

"= Wh 
In order t to ſeparate the copper from the unme- 


tlic matters, it is abſolutely neceſſary to melt its 
i ore 


132 len 
Gre. along with R ſubſtances, Abounding 
in — — For, às this metal i is not poſſeſſeſ 
* its metalline form While, it is in a mineral ſtate, 
it is deſtitute of the trennen of phlogiſton, 
— eue it were not, would loſe it hy che acta 
of the fire, it would come £0, Paſs. abn. if its org 
Were. melted without the add ition, of an any inflam- 
mable matter, the cupreous earth or calx Would be 
ſcorified. and confounded. with the unmetallic mat. 
ters ; and as all metallic matters, except gold and 
ſuver, are ſubject to this inconvenience as well a; 
copper, the, addition of an inflammable ſubſtance, 
in fluxing all ores that contain them, is a general 
rule that eee to be ables ved, 
itt ant a 14 * 5 
2 +: 3:34 Ih & Iron ora. 
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2 Sod is: ſeldom 5 — i in the 
earth; yet it is much ſeldomer found in the mine- 
ral ſtate, properly ſo called, than any of the other 
metals: for moſt iron ores are ſcarce any thing 
more than a ferruginous earth mixed in different 
proportions with unmetallic .carths and ſtones: 
Some of them, however, contain alſo: volatile mi. 
nerals, ſuch as ſulphur and arſenic; and therefore 
it is neceſſary to roaſt the iron ores, like all others, 
before you attempt to extract the metal out of 
them, That being done, they are to be ſmelted 
with: a flux caokfing of fuſible and i eee 
matters, as the — rule directs. 
Iron is the commoneſt of all metals: nay, it is 
ſo univerſally diffuſed through che earth, that it i 
difficult to and any ſtone, — or ſand, that does 
not contain ſome of it; and therefore none of theſe 
are uſually conſidered and treated as iron ores, ex. 
api duch as contain a great deal of that metal, and 
melt eaſily. The hematites, emery, yellow pyrites, 
calagung, all contain a pretty conſiderable l 


A 2 | 


4 RO Hay a 
of iron; but no body atre ile ere ir fin 
them, becauſe they are V hard to melt. 


Ferruginous earth being naturally of an orange 
* colour, a ſtone or earth 2 — be judged to contain 
0 iron, if either naturally, or aſter roaſting; it Nu vr 
e to have one thade of ' y . red. i wh 
. The ſingular property which iron has 

* attracted 7 magnet, and of being the only he- 
ts dy, exchafive of all others, that is fo, likewiſe af. 
d fords us an eafy method of diſcovering the preſence 
of this metal among other matters, where it often 
exiſts in ſuch a ſmall quantity that it could not o- 
therwiſe be found out. For this purpoſe the body 
in which iron is ſuſpected to lurk, muſt be pulver - 
cd and torrefied with ſome inflammable matter; 
and then the powder thus: roaſted being touched 
with a magnet, or an animated bar, if it contains 
any particles of iron they will —— enn 
the fp der or ben. 7 
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Tin 3 is never forms in vos arch pure s malle- 
able, but always in a mineral ſtate, and always mi- 
neralized by arſenic, Tin ores are not ſulphureous; 
hence it comes, that though tin be the/lighteſt of 
A metals, its ores are nevertheleſs heavier" than 
thoſe of other metals, as arſenic, greatly exceeds 
ſalphur i in gravity. Some ti eres contain alſo a 
little iron The ores of tin are to be waſhed; 
waſted, and ſmelted with . 2 5 mm, 
ing to the er F T6 
K+ Sp; > of hte 3 $644 Fry: 7% 

of Lead Or en e 210005 
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Lead, Uke a) monte found but d any a mibesat 
* i moſt commonly mineralized by ſul 


Rur amen 
un arſenic. 15 i 
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Lead ores, as well as others, muſt be roaſted an; 
fmelted with a reducing flux: however, as it is dif, 
ficult to free them from all their ſulphur by torre. 
faction only, the redueing flux employed in their 
fuſion may be made up with a quantity of iron fl. 
ings, which being incapable of any union with 
lead, and having a much greater affinity than that 


9 


fervice by inter poſing between tem. 
/ Auickſiluer ores. 


Running mercury is. ſometimes found in certain 
earths, or grey, friable ſtones ; but moſt common- 


ſulphur, and by ſulphur alone: ſo that cinabar is 
the only ore of quickſilver that we know of: and 
a very rich one it is, ſeeing it contains fix or ſeven: 
times as much mercury as ſulphur. 


Roaſting can be of no uſe towards decompoſing 


the ore of mercury, and ſeparating its ſulphur; 
becauſe mercury being itſelf very volatile would be 


earried off by the fire together with the ſulphur. 


in order therefore to part the two ſubſtances of 
which cinabar conſiſts, recourſe muſt neceflarily be 


of them, and by that means ſeparate it from the 
other. Nom all the metals, except gold, having 
a greater affinity than me 


employed with ſucceſs in this decompofition; but 
as iron hath a greater affinity with ſulphur than an} 
of the reſt, and is moreover the only one that'can- 
not unite with mercury, it muſt on account of 
theſe two qualities be preferred to all the reſt. · 

'-»+Fixed alkalis are alſo well qualified to abſorb tht 
ſulphur of cinabar. Cinabar muſt . be decompoſed 
in cloſe veſſels, and by the way of diſtillation; o. 
ther wiſe the mercury, as ſoon. as it ſeparates ir 


metal with ſulphur, will on this occaſion be of gren 


in a mineral ſtate. It is always mineralized: by 


Had to ſome third body, which will unite with one 


reury with ſulphur, ſuch! 
#body-is eaſily found: any metat-but gold may be 
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tirely loſt. 4 Aan For abe eee ON 2361 
In this operation it is needleſs to, add either hin 
or phlogiſton; becauſe. the cinabar is decompoſed 
without melting, and che mercury, though in a 
mineral ſtate, contains, like gold and ſilver, all 
the phlogiſton requiſite to ſecure its metalline pro- 

perties. e ban ai 1 


of the Ores of Regulus of Antiminy. 
| | | - Lal IT Ca: BY FN | | 


_ Regulus of antimony is always found in a mine- 
ral ſtate : it is mineralized by ſulphur; but ſome- 
times, though rarely, it is alſo combined with a lit- | 
tle avſentes, HT NN 20 COOETRSY GC oO USLSGED 
When the ore of regulus of antimony is to be 
decompoſed, the firſt thing. to be: done is to ex- 
poſe it to a degree of heat too weak to melt its 
earthy and ſtony parts, but ſtrong enough to fuſe 
its reguline, together with its. ſulphureous parts; 
which by this means are ſeparated from the earth; 
and united into one maſs, known by the name of 
Antimony. A 446: 9089 1 Tb DISC u 
It is plain that this firſt operation, which is 
founded on the great fufibiliry: of antimony, pro: 
duces, with regard to the ore of regulus of antimo- 
by, the ſame effect that waſhing. hath on other 
ores: ſo that after this firſt fuſion nothing more is 
requiſite to the obtaining of a pure regulus of an- 
imony, but to ſeparate it from its ſulphur by 
roaſting, and to melt it with ſome matter abound 
ing in phlogiſton, in the fame manner as other 
metallic matters are treated. The term Calcinatias 
s generally uſed to expreſs this torrefaction of an 
the d mony, by means whereof the metallic earth of the 
ofcd WY ulus of antimony is ſeparated from its ſulphun, 
; „As regulus of antimony hath, like mercury, 
we leſs affinity with ſulphur than the other me- 
us have, it follows that antimony may be decom- 
| poſed 


; +” 


by this method leſs regulus is produced, than by 


ry to melt the unmetallic earth contained in id 
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x46 
poſed by the ſame. means as cinabar; but the regy. 
lus fo obtained is adulterated with a portion of the 
n uſe of, which combines there. 

ioo + 4734 DIESEL dieren a 
There is ſtill another proceſs employed for ob. 
taining the regulus of antimony: it conſiſts, as wy 
mentioned in its place, in detonating the mineral 
with a mixture of nitre and tartar, applied in ſuch 
2 proportion, that, after the detenation has con- 
ſumed the ſulphur, there may remam ſo much in- 
flammable matter as will be ſufficient to furniſh the 
metalline earth of the antimonyavith the phlogiſton 
neceſſary to preſerve its metallic properties. But 


calcining, or torrefying, and reducing, as uſual. 
D the Ores of Biſmuth. | 


The ore of biſmuth conſiſts of the ſemi - metal 
mineralized by arſenic, and bf an unmetallic earth. 
It is very eaſy to decompoſe this ore, and to extract 
the biſmuth at contains: for this purpoſe it need 
only be expoſed to a moderate heat, whereby the 
arſenic will be diſſipated in vapours, and the bil- 
muth . melted, which will chen ſeparate from the 
unmetallic earth. This earth, at leaſt, in ſeveral 
ores of biſmuth, - poſſeſſes the property of tinging 
all vitrifiable matters, with which it is melted, of 
a beautiful blue colour. 4 
To decompoſe the ore of biſmuth no flux or in. 
flammable matter is uſed; becauſe, this ſemi-metal 
is poſſeſſed, even in its mineral, ſta: e, of all the 
phlogiſton requiſite to maintain its metalline pr. 
perties; and its great fuſibility makes it -upnecelſs 
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Linc is not generally obtained from a particular 
ore of its own ; but ſublimes during the fuſion of 
1 mineral, or rather a copfuſed maſs of minerals, 
that contains this ſemi - metal together with iron, 
copper, lead, fulpbur, arſenic, and, like all other 
$ OI'CS, an unmetallic- earth. * . fat 3 oy #5 
| Nevertheleſs there is a ſubſtance which may be 
conſidered as the proper ore of zinc, becauſe it 
contains a pretty large quantity of that ſemi - metal, 
4 little iron, and an unmetallic earth. It is called 
calamine, or lapis calaminaris : but hitherto the art 
of procuring zinc directly from this mineral hath 
no where been practiſed, Calamine is .commonly 
employed only to convert copper into braſs, qr a 
yellow metal, by cementing, it therewith, . Indeed 
till lately no eaſy or practicable method of obtain- 
ing pure zinc from calamine was publicly known; 
tor that ſemi-metal being volatile and very inflam- 
mable, its ore cannot be fuſed like others. Mr. 
Margraaf was the firſt, who, by mixing powdered 
charcoal with calamine in cloſe veſſels, obtained a 
perfect zinc from it, by the means of diſtillation or 
3 as ſhall be ſhewn in our Practical chy- 


\ m of Arſerical Miner alr, 


' Arſenic, as well as ſulphur, is naturally com- 
bined with almoſt all ores, or minerals, containing 
metallic ſubſtances. As it is very volatile, while 
the matters with which it is united are fixed, at 
laſt in compariſon therewith, it is eaſily ſeparated 
ty ſublimation, „ 3 if a RR OLE 
The minerals that contain moſt arſenic are the 
rhite pyrites, orpiment, and cobalt. We have - 
7 conkidered the white pyrites: as to orpimen 

L. I. O 9 
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it conſiſts of ſulphur and-arſenis;.; Both theſe ſy, 
ſtances being very volatile, it is difficult to ſepara 
them by ſublimation : yet, with, proper, manage. 
ment, and a due regulation of the fire, this ſepary 
tion may be effected; becauſe ſulphur fublimes x 
little more eafily than arſenic, But it is more con- 
venient, as well as more expeditious, to make uſ 
of ſome additament that hath a greater affinity with 
one of thoſe ſubſtances than with the other. Fixed 
alkalis and mercury, both of which have more af. 
finity with ſulphur than with arſenic, may be very 
properly employed on this occaſion. 
Cobalt is a mineral compoſed of arſenic, an un- 
metallic earth, and frequently biſmuth : and as 
none of theſe are very volatile, except. the' arſenic, 
this may be eaſily ſeparated from the reſt by ſubli- 
mation. The unmetallic earth which remains, has, 
like that of the ore of biſmuth, the property of 
giving a blue colour to any vitrifiable matters melt- 
ed with it: whence it is conjgetured that cobalt and 
the ore of biſmuth have a great reſemblance, or are 
often blended with each other. Nevertheleſs Mr, 
Brant, an ingenious Swediſh chymiſts, 'infiſts that 
they are very different: he pretends that the metal 
lic ſubſtance contained in the true cobalt is a ſemi: 
metal of a peculiar nature, which hath been erro- 
neouſly confounded with biſmuth : and indeed he 
proves by a great number of curious experiments, 
related in the memoirs. of the academy of Uplal, 
that theſe two metallic ſubſtances have properties 
that are eſſentially different: to that which is ob. 
tained from cobalt, he gives the name of Regulus 
of cobalt een: 24 enn ö 
Beſides the minerals already recited, there ! 
found in the bowels. of the earth another ſpecies o 
compound body, of which we have already taken 
notice but which is ſuppoſed, with ſome degree 
of probability, to belong as much to the vegetable 
as to che mineral kingdom : I mean che bitumen, 


whic 
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. chick the beſt obſervations; oblige us to conſider as 
te vegetable Oils, that by long lying in che earth have 
. contracted an union with the mineral acids, and by 

hat means acquired the thiekneſs, conſiſtence, and 


e 

a. 

t er properties obſervable in them. 
, 7 dültnlkatien chey yield an oil, and an acid not 
e unlike a mineral acid. Mr. Bourdelin has even 
th demonſtrated, by a very artful and ingenious. pro- 
a ceſs, that amber contains a- manifeſt. acid of ſea- 
1 falt. See the M 
nf Sciences. 


emoirs of the Royal Academy of 


CHAP, Vun. 


Explanation of the Table of Aﬀfinitis, | 


T hath' been ſhewn in the courſe of this work 
that the cauſes of almoſt all the phenomena, 
which chymiſtry exhibits, are deducible from the 
mutual affinities of different ſubſtances, eſpecially 
the fimpleſt, We have already explained, (chap. 
I.) what is meant by affinities, and have laid down 
the principal laws to which the relations of different- 
bodies are fubje&. * The late Mr. Geoffroy, one 
of the beſt chymiſts we have had, being convinced 
of the advantages which all who cultivate chymiſtry 
yould receive from having conſtantly before their 
eyes a {tate of the beſt aſcertained relations between 
ene chief agents in chymiſtry, was the firſt who 
undertook to reduce them into order, and unite 
Ken i wem all in one point of view, by means of a table. 
Ve are of opinion, with that great man, chat this 
table will be of 'confiderable uſe to ſuch as are be - 
dining to ſtudy chymiſtry, in helping them to 
Saw O 2 | form 
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form a juſt idea of che felations whidli” dire 
ſubſtances have with one another}. and that the 
practical chymiſt will thereby be enabled to account 
tor what paſſes in ſeveral of his operations, other. 
wiſe difficult to be underſtood, as welk as to judg 
what may be expected to reſult from mixtures of 
different compounds, Theſe reaſons have induced 
us to inſert it at the end of this elementary treatiſe, 
and to give a ſhort explanation of it here; eſpe- 
cially as it will ſerve, at the ſame time, for à reca. 
pitulation of the whole work, in which the ſeveril 
axioms of this table are diſperſed. _ 
Lou have it here juſt as it was drawn up by Mr, 
_ Geoffroy, without any addition or alteration, 1 
own, however, that it might be improved both 
ways: for ſince, the death of, that great chymiſt 
many experiments have been made. [See of which 
have diſcovered new affinities, and others have 
raiſed exceptions. to ſome of thoſe laid down by 
him, But ſeveral reaſons diſſuade me from pub- 
liſhing a new table of affinities, containing all the 
.emendations and innovations that might be made 
in the old one. N 
The firſt is, that many of the affinities lately dif 
covered are not yet ſufficiently verified, but, on 
the contrary, ſubject to be conteſted: In ſhort, 
they are perhaps liable to more conſiderable objcc: 
tions and exceptions than the other. 
The ſecond is, that as Mr. Geoffroy's table con- 
tains all the fundamental affinities, it is more ſuits 
ble to an elementary treatiſe than a much fuller 
one would be; ſeeing this would neceffarily ſuppoſt 
the knowledge of many things not treated of 0 
us, and of which it was not proper to ſay any thing 
r 
However, as it is eſſential to our purpoſe that ve 
lead none into error, we ſhall take care in explain. 
ing the affinities delivered by Mr. Geoffroy, © 
mention the principal objections and ercepuon 
b 
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hich they are liable; ye, ſhall moreover add a ve- 
ry few new. ones, confining ourſelves to ſuch. uy 
as are elementary and well aſcertained, . 

The upper line of Mr. Geoffroy's table, compre- 


hends ſeveral ſubſtances uſed i in chymiſtey, Under 


each of thoſe ſubſtances are ranged in diſtinẽt co- 


lumns ſeveral matters compared with them, in the 


order of their relation to that firſt ſubſtance ; ſo as 
that which is the neareſt to it is that which hath 


the greateſt affinity with it, or that which none of 
the ſubſtances ſtanding below it can ſeparate there 


from; but which, on the contrary, ſeparates them 


al when they are combined with. it, and expels - - 


them in order to join itſelf therewith. The ſame-- 
is to be underſtood of that which occupies the ſe- 
cond place of affinity; that is, it has the ſame pro- 
perty with regard to all below it, yieldiag only to 


that which is above it: and fo of alkthe reſt? 


At the top of the firſt column ſtands the caraca 
ter which denotes an acid in general. Immediate- 


ly under this ſtands the mark of a fixed alkali, be- 


ing placed there as the ſubſtance which has the 


greateſt affinity with an acid. After the fixed al- 


kali appears, the volatile alkali, wkoſe affinity with 
acids yields only to the fixed Alkali. Next come 


the abſorbent earths; and laſt of all metallic ſub- 
ſtances, Henee it follows that when a fixed alkali. 
i united with an acid, it cannot be ſeparated 


therefrom: 'by any other ſubſtance; that a volatile 
alkali united-with an acid cannot be ſeparated from 
it by any thing but a fixed alkali ; that an abſorbent 
earth combined with an acid may be feparated from 


it either by a fixed or by a volatile alkali; and laſt» 


, that any metallic ſubſtance combined with an a- 


cid may be ſeparated from it by a fixed alkali, A vo- 5 


latiſe alkali, or an abſorbent earth. 


- There are many important remarks to be . | 
on this firſt column. Firſt, it is making the rule 


00 general to ſay that any acid whatever has a 


Reater affinity with. a fixed alkali, than with any 
„ other 


( 
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other ſubſtance. And indeed Mr Geoffroy hin. 
{elf hath made an exception with reſpect to the vi. 
triolic acid: for in the fourth column, at the head 
of which ſtands that acid, we find the ſign of the 
phlogiſton placed above that of the fixed alkali, 23 
haying a greater affinity than the fixed alkali wich 
the vitriolic acid. This is founded on the famous 
experiment, wherein vitriolated tartar and Glauber's 
falt. are decompounded by means of the phlogiſton, 
which ſeparates the fixed. alkalis of theſe neutral 
ſalts, and uniting with the vitriolic acid contained 
in them forms therewith a ſulphur. 

" Secondly, nitre deflagrates, and is decompoſed, 
by the contact of any inflammable matter. whatever 
hat is actually ignited ; and the operation which: 
produces phoſphorus is no other than a decompoſi- 
tion of ſea- ſalt, whoſe acid quits its alkaline baſis 
to join with the phlogiſton: now theſe facts fur- 
niſh very ſtrong reaſons for believing that both 
theſe acids, as well as the vitriolic, have a ſtrong- 
er affinity with the phlogiſton than with a fixed al- 
kali. Laſtly, as ſeveral experiments ſhew the ve- 
getable acids to be only the mineral acids diſguiſed 
and mortified, there are ſufficient grounds for ſuſ- 
ſpecting that acids in general have a greater affinity 
with the phlogiſton than with fixed alkalis: ſo that 

nſtead of making an exception with regard to the 
vitriolic acid, it would perhaps be better to lay 
\ down this greater affinity as common to all acids 

whatever, and to place the phlogiſton in the firlt 
column, immediately under the character which 
d notes an acid in general. This theory, however, 
ſtands in need of confirmation from other experi- 


3 Mr.  Margraaph, an able German chymiſt, has made ſevenl 
experiments, wh:ch induce him to think that the acid of phoſphorus 
is of a particular kind, and different from that of ſea- ſalt. May it 
not de the marine acid, but altered by the union it has contracted 
P with the phlogiſton ? Or may it not be, with reſpe& to phoſphorus 
what the volatile ſulphureons ſpirit is, wich reſpect to ſulpbur ? See 

die Memoirs of the royal academy of ſciences of Berlin, 


Third), 


acids, and aſſume its place. his is one of the 


— 
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' Thirdly, : in This fame golumn the character of a 
rolatile alkeali is ſet above chat of. an abſorbent 
earth, as having à greater affinity with acids; and 


yet theſe abſorbent earths derompote the ammoni- 
xcal ſalts; drive away tho volatile alkali from, the 


objections made againſt Mr. Geoffroy's table. His- 
anſwer thereto is printed in the Memoirs of the 
academy of ſciences: for 1718, where his table alſo 
is to be found. We have already declared our - 
pinion about this matter in treating of a volatile 
Alkali. IM e mo eiiie 
Fourthly, in 1744, Mr. Geoffroy, brotlter to 
the author of the table, who hati done no leſs ho- 
nour to chymiſtry than chat eminent phyſician, gave 
in a memoir containing an exception to the laſt af - 
fnity in the firſt column, namely, that which pla. 
ces abſorbent earths above metallic ſubſtances, He 
therein ſhews-that alum may be converted into cop 
peras by boiling it in iron veſſels; that on this occa- 
ſion the iron precipitates the earth of the alum, 
ſeparates it from its acid, and aſſumes its place: z 
ſo that of courſe it muſt have... a. greater affinity, 
than the abſorbent earth of alum, with. the vitrolic 
acid, : n . | 1 NR p 
At the head of the ſecond column ſtands the 
character of the marine acid, which ſignifies that 
the affinities, of this acid are the ſubject of the co- 
umn, Immediately below it is placed the; HS 
in, As this is a metalline ſubſtance, and as the 
rſt column places metalline ſubſtances in the low 
et degree, of affinity. with all acids, it, is plain we 
muſt ſuppoſe fixed alkalis, volatile alkalis, and ab- 
ſorbent carths, to be placed here in order after the 
marine acid, and before tin. Tin, then, is of all 
metalline ſubſtances that which has the greateſt affi- 
nty with the marine acid; and then follow regulus 
al antimony, copper, filyer, mercury. Gold 
comes laſt of all; and pay than twþ 
NCI eres Nn 6 > »,,7, Vacant 
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nitrous acid, the character whereof ſtands at it; 
head. Immediately below it is the ſign of iron, 2 
the metal which has the greateſt affinity with thi 
acid ; and then follow other metals, each accord- 
ing to the degree of its relation; to wit, copper, 
lead, mercury, and ſilver. In this* column, as in 
the preceding one, we muſt ſuppoſe the ſubſtances, 
which in the firſt column ſtand above metalli 
ſabſtances, to be placed in their proper order be. 


o 

The fourth column is intended to repreſent the 
affinities of the vitriolic acid. Here Mr. Geoffroy 
has placed the phlogiſton as the ſubſtance which 
has the greateſt affinity with this acid, for the res. 
ſon given in our explanation of the firſt column. 
Below it he has ranked fixed alkalis, volatile a 
kalis, and abſorbent earths, to ſhew that: this 
an exception to the firſt column: As to metalline 
ſubſtances, he has ſet down but three, being 
thoſe with which the vitriolic acid has the moſt 
perceptible affinity: theſe metals, placed in the 


order of their affinities, are iron, copper, and fi. 
ver. ks 


- _ The fifth column ſhews the affinities of abſorbent 
earths. As theſe earths have no' ſenfible affinity 
Jut with acids, this column contains only the cha- 
racters of the acids ranked according to the degree 
of. their ſtrength, or affinity with the earths ; 00 
22 8 8 the nitrous, and the marine 4. 
6d of vinegar, or the vegetable acid. 
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f:. 
Akalis with acid, Which are the fame with; thoſe 
of abſordent earths. * Moreover, we find ſuiphür 
placed here below all the acids; becauſe. liver of 
fulphur, which is a combina ion of ſulphur with a 
6xed alkali, is actually decompounded by any acid: 
for any acid. precipitates the fulphur and unites 
, . E106 300k 

Immediately over the ſulphur, or in the fame 
4 ſquare with it, might be fet'a mark denoting the 
Is volatile ſulphureous ſpirit ; becauſe, like ſul hur, 
G it has leſs affinity than any other acid with fixed al- 
T, kalis, Oils might alſo be ranked with ſulpur, be- 
2 cauſe they unite with fixed alkalis, and thereu ita 
08 form ſoaps, which are decompounded by any acid 


e. The ſeventh column points out the affinities of 
X volatile alkalis, which are likewife the ſame as 
he 


thoſe of abſorbent earths; and the vegetable acid 
07 might be placed here alſo under the marine acid. 
- The eighth column ſpecifies the affinities of me- 
tallic ſubſtances with acids. The affinities of the 
acids, which with reſpect to fixed alkalis, volatile 
Alkalis, and abſorbent earths, ſucceeded each other 
uniformly, do not appear in the fame order here. 
The marine acid, inſtead of being placed below the 
wriolic and nitrous acids, ſtands, on the contrary, 
at their head ; becauſe, in fact, this acid ſeparates 
metalline ſubſtances from all the other, acids with 
vhich they happen to be united, and; forcing theſe 
acids to quit poſſeſſion, intrudes into their Herz 
Nevertheleſs, this is not a general rule; for ſeveral 
netalline ſubſtantes muſt be 'excepted, particularly 
B , ET nn 
Theninth eoltimn declares the affinities of ſul- 
chur. Fixed alkalis; iron, copper, lead, flyer, 


tegulus of antfmony, mercury, and gald, ſtand 
low in the order of their affinities. With regard 
9gold it mut be oblerved, tft it will nat polite 

15 ö witk 
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Regulus of antiniony ſtands immediately under- 
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with Phar; it fs itlelf 20: Yi diffelied 
only We liver of ſulphur, which is known tobe 
4 compolitior-of ſulptrat and Bixed alkali, i; 
To At the head of the tenth column appears mere 
eury „and beneath it ſeveral metalline fubſtances, 


in che order of their affinities with it. Thoſe me. 


ralline ſubſtances are gold, filven,. lead, copper, 
zinc, and regulus of antimony. 

It is proper to remark on this eng that regy- 
tus of antimony, which ſtands the loweſt, unites 
but very imperfectly with: mercury; and that after 


_a-ſceming union of theſe two metallic ſubſtances 
hath been obtained, by a tedious triture with the 


addition of water, they do not continue long unit- 
ed, but ſpontaneouſly ſeparate from each other in 

a ſhort time. Iron and tin are here excluded; the 
former with: great reaſon, becauſe hitherto it hath 
not not been clearly proved, by any known expe- 
riment, that ever mercury was united with iron: 


but the ſame objection cannot be made to tin, 


which amatgamates very welt with mercury, and 
might dere dre be placed i in this column nearly 
Between lead and copper. I uſe the word near) 
becauſe the different degrees of affinity between 
metilline fubſtances and mercury are not fo exact 
determined, as the other relations before conſ.- 
ered'; ſceing they generally unite wich it, without 
exttyding” one another, We can therefore ſearce 
judge ot che degree of affinity chat belongs to each, 
bar by che g or leſs veadineſs of each to amal 

ate therewith, 
"The eleventh column ſhews that — has a great. 


wi affinity Wich filver than with 


* nel that copper has a greater, affnky 

an with calamime, e. 

E 1 rene that filuer has a greater 4finly 
with lead than-with copper. * 

The "fourteenth contains the affnitibs of kron. 
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veach it, as being the metallis ſubſtanee which h- 
the greateſt eſt affinity Fitch Al, Sister bone 
lead are placed together 4 An he next ſquare; Flow 
becauſe che degrees of affinity which thoſe, metals 
have with iron are not, exaftly determined. 
The ſame 1 is to be ſaid of the; Rm hari, 
regulus of antimony ſtands at its head; iron is im- 
medlately below it ; and below che iron the ſame 
three metals occupy one ſquare as before, _ 
Laſtly, the ſixtcenth column, indicates that water 
has a greater affinity with fpirit of wine than with 
fats. By this general expreſſion muſt not be un- 
derſtood any ſaline ſubſtance ＋ e but only 
the neutral Talts, * ſpirit wine frees from 
the water that kept them in Ri Fixed alka- 
ls, on the contrary, as way? as "the miwerallacids, 
have 2 greater r than ſpirit of wine with wa- 
ter: ſo that theſe ſaline ſubſtances, being we de- 
phlegmated, and mixed with ſpirit of Ms imbibe 
the water it contains, and- reclify ir, 
To theſe might be added anothiceulibires 
having ſpirit of wine at its heads 1 bes 
joy it ſhould be the character of water; andibelow 
that the mark of oll. This oplumn would ſhew 
that ſpirit of wine has a greater affinity with watty 
han with os ; bee any oily matter whatever, 
that is diffolved i in ſpirit of wine, muy be; 
parated' from it by the affuſion uf water. This 
Tu admits of no exception but in one caſt;; which, 
| vhen the oily ſubſtance partakes of the nature of 
hap, by having contracted an union with fome ſas 
ine matter. But as this] muſt be imputed wholly 
o that adventitious ſaline matter being ſu ws" 
0 the oily fubſtance, it is no juſt foundation e 
q Free gg and the i, Wen is never 


ſs gen ; 
We have now —— every thing, aerial a, | 
Ve had to tay e Mr Geoffr bog able o 


Wies, It is, as We Ohler ved before, x Garen 
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through, but to Tk to Ee 
oft as any affinity 
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. what relates to the inſtruments 11 8 . they arg 


o violent fire without melting: but hither 


l 6 glaſs, and of earth. Metalline velicis 
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to delay conſulting it t e the ibook 
are reading, 2 
between bodies is itreated of, 


which i willimprint more ſtrongly on your mind, 
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Oban «= cannot perform bed 1 of 
their art without the help of a conſiderable 
number of veſſels, inſtruments, and futnaccs, 4. 
daptetl to contain the bodies on which they intend 
to work, and to apply to them the ſeveral degree 
of heat required by different proceſſes. It is there- 
fore proper, before we advance to the operations 
. to conſider particularly and migutcly 


to be per forme. © 30 Wim 
; Vell intended for chymical operations od 
to be perfect, be able to bear, without breaking 
the luden lication of great heat and great cold 


be impenetrable. to every thing, and unalterable by 
any ſolvent; unyitrifiable; and capable of enduring 


to no 1 have been found with all theſe gn 
Thin an ade) ol andre: Aalerieb 1 mari 


ef; pecial) 
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ally choſe made of iron" or copper; ue A 
bree by almoſt every faline, only, or r 
aqueous ſubſtance. For this 'f ealon, in order to. 
render the uſe of them a Uttle more extenſive, they 
;re tinned on che inſide But, notwitkſtandi 
this precaution, they are on many occaſions not tb 
he truſted ; and ſhould never "be-employed in any 
nice operations which require great” accuracy : 
they are, moreover, incapable \ of FOR the force 
of fire. * on 

Earthen veſſtls are of ſeveral ſorts. * hs cid 
are made of a refractory earth, are capable of being 
ſuddenly expoſed to a ſtrong Gre without breaking, 
and even of ſuſtaining a great degree of heat for a 
conſiderable time: but they generally ſuffer the 
vapours of the matters which they contain, as well 
28 vitrified metals, to paſs through them, eſpecial- 
ly the glaſs of lead, which eafily' penetrates them 
and runs through their pores as through a ſieve. 
There are others made of an earth that, when well 
baked, looks as if it were half vitrified: Theſe be- 
ing much leſs porous, are capable of retaining the 
vapours of the matters which they contain, and e- 
ren glaſs of lead in fuſion; which is one of the ſe- 
rereſt trials à veſfel can be put to: but then 1 they 
are more brittle than the other ſort. 

Good glafs veffels ſhould cdonſtantliy be employed 
u preference to all others; whenever they can pob 
lbly be uſed : and that not only becauſe they are 
way injured by the moſt adlive folvents, nor 
ſuffer any pat of what they contain to pals chraugh, 
bout alſo becauſe their tranſparency allows the chy 
wilt to obſerve what paſſes within them: Which 
dlirays' both curibdus and uſeful. But it is pity that 
ſeſſels of chis ſort ſhould not be able to endure à 
berce five without melfing. We ſhall take care, 
Men we come to deſcribe the ſeyeral ſorts of <hy< 
5 W and 2 manner af N 
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to note what veſſels are 40 be yreferced, to others 
different occaſionas. an 
Diſtillation, as it hath been W Laid, is an ne 
operation by which we ſeparate from a boch, by 
the help of a gradual Levy the ſeveral Pineipie of 
which it conſiſis. 
There are three methods: of diſtilling, The rt 
is performed by applying the heat over the body 
awhoſe principles are to be extracted. In this ak, 
as the-liquors, when heated and converted into va. 
pours, , conſtantly endeavour to fly from-the center 
of heat, .they are forced to re- unite in the lower 
Part of the veſſel, that contains the matter in di. 
tillation, and ſo paſling through the pores or holes 
of that veſſel, they fall into another, cold veſſel ap- 
plied underneath to receive them. This way df 
diftilling is on this account called Diſtilling per d. 
ſcenſum. It requires no other apparatus than two 
veſſels figured | like ſegments of hollow | ſphere, 
whereof that which is pierced with little 1 and 
intended · to contain the matter to be diſtilled, thould 
be much leſs than the other, which is to contain 
the fire, andl to fill its aperture exactly; the whole 
together being ſupported vertically upon a third 
veſſel, which is to ſerve the purpoſe of a recipient, 
Admitting into its mouth the convex bottom of the 
8 Fell} containing the matter to be diſtilled, which 
muſt accurately fill it. This method of diſtilling b 
But lttle uſed. 
The ſecond method of dikilling dis reel 1 
applying the heat underneath the matter to be de- 
0  xotypoted. On this, occaſion the liquors being dey 
J rarefied, and converted. into vapours, riſe, and 
ae condenſed in a veſſel contrived for chat pur. 
e, which we ſhall preſehlty deſcribe, a 
of uiling! is called Hane er Keen, and 
much uſed . 
ohe veſſel in which this diſtillation 9 2 1 
ee call an giembic. 2 * 
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mother both in the matter of which, and che man- 


ner in which; they are made 
"Thoſe employed#to draw the odoriferous waters: 

and eſſential Oils of plants are generally, made of. 

wpper, and confH{t of ſeveral pieces, The firff 


. „ 


| 'The' frit, 
which is deſigned to contain the/plant, is formed 
nearly Ike a hollow cone, the verter whereof: 15 
drawn out in the ſhape of a hollow cviinder or tube: 
this part is named the cucurbit, and its tube the 
neck of the alembie. To the upper end of this 
tube another veſſel is ſoldered : this is called tlie 
hend, and commonly | has* likewiſe the form of a 
cone, joined to the neck of the alembic by its Baſe, 
wund which, on the inſide, is hollowed a ſmall 
groove, communicating with an orifice that opens 
at its moſt depending part. To this orifice is fol- 
dered a+ ſmall. pipe in a direction ſloping down-' 
wards, which is called the 9/e, ſpout, or beak, ' of 
the alembic - 5 as HN 58 nz od: e 
As ſoon as the matters contained in the alembic 
grow hot, vapours begin to ariſe from them, and 
aſcending through the neck of the alembic into the 
head, are by the ſides thereof ſtopped and con- 
denſed: from: thence: they trickle: down in little 
ſtreams to the groove, which conveys: them to the 


ſpout; and by that they paſs out of the alembic 


into a. glaſs veſſel with a long neck, the end of the 
ſpout being introduced into that neck, and luted 
re ee Wag een ee 8 HOT: 7 
Jo facilitate the refrigeration and condenſation of 
the vapours circulating in the head, all alembics of 
metal are moreover provided with another piece, 
rhich is a kind of large pan of the ſame metal, 
Mited* and: ſoldered: round the head. This piece 
ſerres to keep cold water in, which inceſſentiy cools 
ne head; and therefore it is called the refrigera- 


ry, The water in the refrigeratory itſelf grows 
bot after ſome time, and muſt therefore be chang- 
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ed accalioually ;- thy, have v 
of the refrigeratory. All copper alembies ſhould 


of metal myſt not he uſed : beeauſe che — 


metalline veſſel, the end will be beſt anſwered by 
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off dy means ob. cor fad ner — 


be ünned on the inſide. for che reafons "already, 
given, II 5e 24 — 1 Ane Wd | yr We Thisht bard 


When ſaline: ſpirits. are to he dittilleck, alembies 


pours would corrode them. Ia th treceurſe 
muſt be had to alembics of glaſs. 'Theſt conſiſt of 
two pieces: only z namely, a cucus bit, whole ſupe · 
rior orifice is admitted into and ac ned nit 
its head, which is the fecond piece. 

In general, as alembics require mat che vapours. 
ofithe'metter ts be diſtilled! ſhould xiſe to a conſi· 
derable-heighth;, they ought to be uſed only when 
the moſt volatile prinqiples are to be drawn from 
bodies i And che lighter and more volatile the ſub» 
ſtances to be ſeparated by diſtillatien are, the taller. 
muſt the alembie be; becauſe che moſt ponderous 
parts, being unable to riſe above a certain beighth, 
fall back again into the cucurbit as ſoon as they ar- 
rive there, leaving the lighter to maunt alone, 
_ wlan qualifies them to n into tht 
h N e 
When a matter is we be diſtilled, _ equine 
very tall alembic, and yet does not admit of 2 


a flaſs veſſel of a round or oval ſhape, having 4 
very long neck, witk a fmall head ficted to _ 
tremity. Such a veſſel ſerves many purpoſes A It 
is formetimes employed as a receiver, and àt other 
times as a digeſting — on which laſt- occaſion 
it goes under the name of a matraſi. When 
one of theſe provided with a head is applied v0. 
the purpoſe of diftiiivg,: ie forms 4Jort of _— 
W. 0 an ; 

There ae Nase alewhics of vaſe; blown is loch 
a manner by the workmen, that the body and head 


form uid ode continued piece. As theſe e 5 
| $1 7 
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go not ſtand in noed of Raving their ſeveral Piece 
juted together, they ane very uſeful on ſome oc 
ſons; when ſuch exceeding fubtile vi riſe; as. 
ne capable of tranſpiring through lates; The 
read muſt have an apperture at the top, provided 
with a fnort tube, through which by means of A 
funnel with a long pipe, the matter to be diſtilled. 
may be introduced into the cucurbit. This is to 
he exactty cloſetl with a glaſs ſtopple, the ſurface 
whereof muſt be made to fit the inſide of the tube 
in every point, by rens thoſe: oa rer n 
together with em 
Another ſort of alembie hath: alſo been invented, . 
which may be uſed with advantage when cohobation- 
; require that is, when the liquor obtained by 
diſtillation is to be returned upon the matter in the 
cucurbit; and eſpeeially when it is intended that 
this cohobation {hall be repeated a great number 
of times, The veſſel we are ſpeaking of is con- 
ſtructed exactly! in the ſame manner as that laſt de- 
ſtribed; except that its beak, inſtead of being in- 
i ſtraigkt line, as in the other: alembics, forms #- 
arcular arch; and re-enters the cavity of the cu-- 
eurbit, in order to convey back again the liquar 
collected in' the head. This ipftrument-hath- 
emmony rwo beaks oppoſite: to each other, 9 ; 
wrned in this manner, and is called a Nice, 
fires the artift the trouble of frequently — ; 
nd reluting his-veſſels, as well as the Iofs af a Se N 
many vapours, 
There are Senn Grbfances Will in diſtillaten 
1 in à concrete form, or riſe whelly in 
of a v light der, called flowers. 
„Iden ſuch, fabfiances F. T. be e 
abit which contains them is covered wich a head; ; 
vithone a noſe, which is named a hund. bead. +14 
When thee flowers riſe in great quantities and ver 
lh, a number of heads is employed to ee 
n ar rather a number of a kind of pots, conro: 
A fſting- 
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G&ing-of a ay 5 dts any 8 Which 
3 into dhe other fonm a canal, that may 
d. or ſhortened at pleaſure, according 
2s: _—_ flowers to be:ſublimed-are more or leſs vg. 
latile. The. laſt of the heads, which terminates the 
canal, is quite cloſe at one ends. and makes a true 
blind-head. Theſe veſſels are called aludelt: they 
are uſually of earthen or ſtone ware... | 
All the veſſels abgve mentioned are fit only for 
diſtilling ſuch light volatile matters as can be eaſily 
raiſed and brought over; ſuch as phlegm, eſſentil 
dils, fragrant waters, acid oily ſpirits, volatile al 
kalis, Gc. But when the point is to procure by 
diſtillation principles that are much leſs volatile, 
and incapable of riſing high, ſuch as the thick 
fetid oils, the. vitriolic, the nitrous, and the marine 
acids, G. we are under a neceſſity of having re- 
courſe to n veſſels, and; another ARNE of 
diſtilling. 

It is eaſy to. imagine that ſuch a a 1 be 
much lower than the alembic. It is indeed no more 
than a hollow globe, whoſe upper part degeneraies 
into a neck or — that is bent into a horizontal 
poſition ; for which reaſon this inſtrument is called 
a retort: it is always of one ſingle n 

The matter to be diſtilled is introduced into tho 
body of the retort. by means of a laddle with a long 
5 ſhank. n it is ſet in a furnace built 
purpoſely for this Uſe, and ſo that the neck of the 
retort. coming out of the furnace may, like the 
noſe; of the alembic, ſtand: in a ſloping poſition, 
to facilitate the egreſs of the liquors, which by its 

ans are conveygg, to a receiver, into which it 1 
introduced, and ith which it is luted. This wa 
of diſtilling, in which the vapours ſeem. rather ie 
be driven out of the veſſel horizontally and. lates 
rally, than raiſed up and ſublimed, is for that rea- 
ſon called Hanes * ar. oe 
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Retorts are, of all tha inſtruments of diſtillationg 
boſe that mult ſuſtain the greateſt heat, and geſiſt 
he ſtrongeſt ſolvents; and cherefore they muſt not 


de made of metal. Some, however, which are made 
of iron may do well enough on certain occaſiens: 
the reſt are either of glaſs or carth, Thoſe of glaſs, 
for the reaſons above given, are preferable to the 
other ſort, in all caſes where they are not to be ex- 
ſed to ſuch a force of fire as may melt them. 
The beſt glaſs, that which ſtands both heat and ſol- 
vents beſt, is that in which there are feweſt alkaline. 
ſalts. Of this ſort is the green German glaſs : the 
beautiful white cryſtal glaſs is far from being equal ; 
ly ſerviceable e | * bo. 
| Retorts, as well as alembics, may be of different 
forms, For example, ſome matters are apt to ſwell, 
and riſe over the neck of the retort in ſubſtance, 
vithout ſuffering any decompoſition; when ſuch 
matters are to be diſtilled in a retort, it is proper 
that the body of the veſſel, inſtead of being globu- 


lar, be drawn out into the form of a pear, ſo as 


nearly to reſemble that of a cucurbit. In a retort 
of this kind, the diſtance between the bottom and 
the neck being much greater than in thoſe whoſe 
bodies are ſpherical, the matters contained have 
much more room for expanſion; ſo that the in- 
convenience here mentioned is thereby prevented. 


Retorts of this form are called Engliſh retorts, As 


they hold the middle place between -alembics and 
common retorts, they may be uſed to diſtil ſuch 
matters as have a mean degree of volatility between 
the greateſt and the leaſꝓ. „ 

It is moreover proper to have, in a laboratory, 
ſundry retorts with necks of different diameters. 
Wide necks will be found the fitteſt for conveying 
kick matters, and ſuch as readily become fixed'; 
tor inſtance, ſome. very thick fetid oils; butter of 
atimony, &c, : for as theſe matters acquire a con- 
Uteuce as ſoon. as they are out of the reach of a cer: 
3 FEI tain 
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miſts, is the prodigious elaſticity of many different 


ble of burſting the veſfels with exploſion, and with 
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min degree of heat, they would ſoon-choal:'s ny; 
row neck, and by ſtopping the vapours which riſe 
at the ſame time from the retort, might occaſion 
the burſting of the veſſeiiis. 
Some retorts are alſo made with an opening on 
their upper ſide, like that of tubulated glaſs alem- 
bics, which is to be cloſed in che ſame manner with 
a glaſs ſtopple. Fheſe retorts are alſo called tubu - 
lated retorts, and onght always to be uſed whene- 
ver it is neceſſary to introduce frefh-matrer into the 
retort during. the operation ; ſeeing it may: be done 
by means of this invention, without unluting and 
veluting the veffels ; which ought always to be a- 
voided as much as poſſible, N 
One of the things that moſt perplexes the chy- 


vapours, which are frequently diſcharged with im - 
petuoſity during the diſtillation, and are even capa- 


danger to the artiſt, On ſuch occaſions it is abſo- 
lately neceſſary to give theſe vapours vent, as we 
thall- direct in its proper place: but as that can ne- 
ver be done without loſing a great many of them; 
as fome of them in particular are fo elaſtic that 
fcarce any at all would remain in the veffel ; for 
inſtance, thoſe of the ſpirit of nitre, and eſpecially 
thoſe of the ſmoking ſpirit of falt; the practice 1s 
to make uſe of very large receivers, of about eig · 
teen or twenty inches diameter, that the vapours 
may have ſufficjent room to circulate in, and by 
applying to the wide ſurface preſented them by the 
extenſive inſide of ſuch a large veſſel, may be con · 
denſed into drops. Theſe huge receivers are com- 
monly in the form of hollow globes, and are call 
ed ballons. 1 
Jo give thefe vapours ſtill more room, ballons 
have Been contrived with two open gullets in each, 
diametrically oppoſite to one another; whereof one 


admits the neck of the retort, and the other — 
FI cei 
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vcd by one of the gullets· of a ſecond ballon of 
be ſame form, Which is jgincd in like manner to a2 
bird, and ſa on By this artifice the ſpace may 
v enlarged: at pleaſure. Theſe ballons with two: 
zecks are:ealled:adopte 


rn 25 

Operations on bodies. that are abſolutely fixed, 
metals, ſtones, ſand, &c. require only fuck. yel-. _ 

4 25 art capable of containing thoſe bodi 


ies; and 
ang the f 


of fire. 'Thefe veſſels are little: 
allow pots: of different dimenſions, which are 
alled crucibles.... Crucibles.can: hardly: be made of. 
oy thing but earth; they ought to havd a cover 
che ſame material fitted to hut them cloſe. The. 
x carth we know is that whereof thoſe pats, are 
nade in which butter is brought from Breta E 2. 
eſe pots themſelves are exceeding good pac: 


les,; 
zod they are almoſt the only ones that are capable; 
f holding glaſs of lead in fuſion, without being; 
enetrated bx irt. F 1460 Talks bps. 107 Nh 
For the roaſting of ores, that is, freemg them; 
y the help of fire, from their ſulphureous and. 
plenical parts, little cups made of the ſame..mate-- 
al withy crucihles are uſed; but they are made flat, 
b allow, and wider above than below, that theſe. 
olatile matters, maꝝ che mare freely exhale. Theſe: 
clels.are,called teſts or ſcorifiers: they are ſcarce 
zer uſed! but in the docimaſtic art, iat ia, in mak: 
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its vapours. When the diſtilling veſſel is ſet in 
_ water-bath;, and the 
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KIII. a cpndadiin and ig 828 5 operly, 
g and determining i 12 different degrees, Ech 0 
great conſequence to the fucceſs. of cbymical oe 
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As it i is exceeding difficult to govern'and' mode- 
rate the action of Sl when the veſſels in which am 
operation is performed are immediately expoſed to 
it, chymiſts have contrived to convey heat to the 
veſſels, in nice operations, through different me 
diums, which they place: Mr UT between thok 
veſſels and the fire. 

Thoſe intermediate Ranch in wick * 
plunge their veſſels are called baths. They are 
either fluid or folid: the ffuid baths are water 0 


water, tlie bath is called => gene? marie, or the 
--of heat ol 
which it is ſuſceptible is 8 boiling water 
When the veſſel is expoſed — to the vapour 
which exhale from water, this forms the vapour 
bath; the heat of which is nearly the ſame vil 
that of the balneum marie. | Theſe baths: are uſe 
ful-for diſtilling eſſential oils, — ſpirits, fee! 
ſcented waters; in a word, all ſuch- ſubſtances a 
cannot bear a greater heat, without prejudice eiche 
to their odour, or to ſome of their other qualities 
Baths may alſo be made of any other fluids 
ſuch as oils, mercury, &c. ke org are capable 0 
receiving and. communicating: much more heat 
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hut they are very ſeldom uſed. When a more con- 
lerable degree of heat zsxequired, a bath is pre- 
pared of any ſolid matter reduced to a fine power, 
ſuch as ſand, -aſhes, filings of iron, &c. , The heat 
* theſe baths may be puſhed:ſb4ar as to make the 
bottom of the veflel become faintly red. By plung- 
ug a thermometer into the bath, by the ſide of the 
reſſel, it is eaſy to obſerve the preciſe degree of 
heat applied to the ſubſtance on which you are 
orking. It is neceſſary that the thermometers 
fi eaployed on this occaſion be conſtructed on good 
err principles, and fo contrived as to he eaſily compared 
pe- vith thoſe of che moſt celebrated natural philoſo- 
phers. Thoſe of the illuſtrious Reaumur are moſt 
uſed and beſt known, ſo that it would not be amiſs 
to give them the preference. When a greater heat 
z required than any of thoſe baths can give, the 
yeſſeſs muſt be ſet immediately on live coals, - or in 
a flaming fire: this is called working with a naked 
fre; and in this caſe it is much more difficult than 
in the other r of heat. 
There are ſeveral ways of applying a naked fire. 


part of a veſſel which is expoſed to the fire, this is 
called a reverberated heat. A melting heat is that 
yhich is ſtrong, enough to fuſe moſt bodies. A 
lorging heat is that of a, fire which is forcibly ex- 
Cited by the conſtant. blaſt. of a pair of bellows, or 
more. £4. HIMH 1 2468 re 

There is alſo another ſort of fire which ſerves 
wry commodiouſſy for many operations, becauſe 
| does not require to be fed or frequently mend- 
e: this is afforded by a lamp with one or more 
Vicks, and: may be called a lamp-heat. It is ſcarce 
fer emplayed but. to heat baths, in operations 
wich require a gentle and long. continued warmth: 


5 n 
- All che different. mays of applying fr requir 


When the heat or flame is reflected upon the upper 


tit hath any fault, it is that of growing gradually 
y'Y 4 * FP, Y | Wir £38 Z 


fur- 
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in lines parallel to each other: the uſe of theſe bars 


carrying off the fuliginoſities of 


* - 
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Furnates:of different eonſtrultions: we ſhall ert 


ceflary rr 
: Furnaces muſt be divided into different Parts 6 


Fore deſtribe ſuch as are of principal and mot m, 


* 


name. ena pots, tt. 
part of the furnace deſigned for nt 


The lower pt 
ceiving the aſhes, and giving paſſage to the air, k 
called the aſh-hole. The aſh-hole is terminate 
Above by a grate, the uſe of which is to ſupport the 
£oals and wood, which are to be burnt thereon: 
this part is called the fire- place. The fire: place i 
in like manner terminated above by ſeveral iron 
bars, which lie quite a-croſs it from right to leſt, 


is to ſuſtain the veſſels in which the operations art 
to be performed. The ſpace above theſe bars 19 
the top of the- furnace is the upper-ſtory, and may 
be called the laboratory of the furnace, Laſtly, 
ſome furnaces are quite covered above by means of 
a kind of vaulted roof called the dome. | 
© Furnaces have moreover ſeveral apertures : one 
of theſe is at the aſh-hole, which gives paſſage to 
the air, and through which the aſhes that fil 
through the grate are racked out; this aperture | 
called the ath-hole door: another is at the fre- 
place, through which the fire is ſupplied with fud, 
as occaſion requires; this is called the month or 
door of the fire-place, or the ſtoke- hole: there f 
a third in the upper ſtory, through which the neck 
of the veſſel paſſes ; and a Fourth in the' dome tor 
| mbuſtible mat 

ters, which is called the chimnex. 
To conclude, there are ſeveral other opening 
in the ſeveral parts of the furnace, the uſe whereb 
is to admit the air into thoſe places, and alſo, ® 
they can be eaſily ſhut, ro incite or flacken Us 
activity of the fire, and ſo to regulate it; which ; 
ptochred them the title of regiſters. All the oth 


opening 


» 
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tpenings of the furnace chould be made to ſhilt 


very cloſe, the better to aſſiſt in governing the fire; 
by which means they likewiſe do the office of re- 
r ESR EEE AHI 
Enn order to hr forming a juſt and pencrat (Idea 
of the conſtruction of furnaces, and of the diſpoſi- 
tion of the ſeveral apertures in them, with a -view 
to increaſe or diminiſh the activity of the fire, it 
will be proper to lay down, as our ground-work, 
certain principles of natural philoſophy, the truth 
of which is demonſtrated by experience. 

And firſt, every body knows: that combuſtible: 
matters will not burn or, conſume unleſs they have 
a free communication with the air; inſomuch that 
i they be deprived thereof, even when burning 
moſt rapidly, they will be extinguiſhed at once: 
that conſequently combuſtion is greatly promoted 
by the frequent acceſſion of freſh air, and that a 
ſtream of air, directed ſo as to paſs with impetuoſi- 
y through. burning fuel, excites che fire to the 
greateſt poſſible activity. 745 N l 

Secondly, it is certain that the air which touch - 
ts, or comes near ignited bodies is heated, rare- - 
bed, and rendered hghter than the air about it, 
at is, further diſtant from the centre of heat; 
and conſequently that this air, ſo heated and be- 
ome lighter, is neceſſarily determined thereby to 
ſcend and mount aloft, in order to make room 
or that which is leſs heated and not ſo light, 
ich by its weight and elaſticity tends to occupy” | 
be place quitted by the other. Another conſe- 
ence hereof is, that if fire be kindled in a place 
aciofed every where but above and below, a cur - 
nt of air will be formed in that place, running in 
direction from the bottom to the top; ſa-thar if 
iy light bodies be applied to the opening below, 
ley will be carried up towards the fire; but, on 
* contrary, if they be held ag the opening above, 
0% Il J. 
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Whatever, is ſo much the greater the narrower the 
channel is to which that fluid is confined: and 


apply them to the conſtruction of furnaces, Firſt, 


in which a fire is burning, be ſhut quite cloſe, then 
there is no longer any free communication between 
the air and the fire: if the aſh-hole be ſhut, the ai 


Ibirdly, if all the openings of the furnace be 
Wholly cloſed, it is evident that the fire will be ve 


ing by tlie aſh hole will neceſſurily be determine 


they will be impelled by 


a force which will dri et 


them up and carry them away from the ſire. fir 
Thirdly and laftly, it is a truth demonſtrated in 


hydraulics that the velocity of a given quantity of 
of any fluid, determined to flow in any direction 


confequently that the velocity of a fluid will be in- 
creaſed by making it run from a wider through a 
narrower paſſage, . Ae 


Theſe principles being eſtabliſhed, it is ealy to 


a fire be kindled in the fire-place of 2 furnace, 
which is open on all fides, it burns nearly as if it 
were in the open air, It has with the ſurrounding 
air a free communication; ſo that freſh air is con- 
tinually admitted to facilitate che entire combuſtion 
of the inflammable matters employed as fuel. But 
there being nothing to determine that air to paſs 
with rapidity through the fire in this caſe, it does 
not at all augment the activity thereof, but ſuffers 
it to waſte away quietly, Ty 

Secondly, if the aſh-hole or dome of a furnace, 


is debarred from having free acceſs to the fire; it 
the dome be ſtopt, the egreſs of the air rarefied by Go 
the fire is prevented; and ' conſequently the fire 
muſt in either cafe burn very faintly and ſlowly, 
gradually die away, and at laſt go quite but. _ 


: 


?-Fourthly, if only the lateral openings of the fir 
place be ſhut, leaving the afh-hole and upper pal 
me Furnace open; it is plain that the air entel 


to go out at top, and that conſequently a curre! 
AL 8 8 of 
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of ar will be formed, which will paſs through the 
fire, and make it burn hriſkly and vigoroufty.. . -. 
Fifchly, if both the aſh-hole and the upper ſtory 
of the furnace be of ſome length, and form canals 
either cylindric or priſmatic, then the air eg 
kept in the ſame direction through a longer ſpace, 
the courſe of its, ſtream will be both ſtronger and 
better determined, and conſequently. the: fire will be 
more animated by it. RON Ie 1 

Sixthiy and laſtly,” if the aſn-hole and the upper 
part of the furnace, inſtead of being cylindric or 
priſmatic canals, have the form of truncated cones 
or pyramids, ſtanding on their baſes, and fo order- 
ed that the upper opening of the aſh-hole, adjoin- 
ing to the fire-place, may be wider than the baſe 
of the ſuperior cone or pyramid, then the ſtream 
of air, being forced to paſs inceſſantly from a lar- 
ger channel through a ſmaller, muſt be conſidera- 
bly accelerated, and procure to the fire the greateft 
activity which it can receive from the make of a 
ſurnace. . BE A f * 2 

The materials fitteſt for building furnaces are, 
1, Bricks, joined together with potters clay mixed 
vith ſand and moittened with water. 2. Potters 
tay mingled with potſherds, moiſtened with water, 
ind baked in a violent fire. 3. Iron; of which all 
furnaces may, be made, with this precaution, that 
lie infide may be provided with a great many pro- 
minent points, as faſtenings for a coat of earth, 
nich which the internal parts of the furnace muſt 
F be covered to defend it from the achlon 
0 the fire. | 8 


The reverberating furnace is one of thoſe that 
re moſt employed in .chymiftry : it is proper for 
bſtillations by the retort, and ſhould be conſtruct» 
Win the following manner. 1 lo 

Firſt, the uſe of the aſh-hole being, as Was ſaid, 
0 give. paſſage to the air and to receive the aſhes; 
wo bad conſequence can attend its being made, pretty 


bigh: 
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muſt be made in the walls of the furnace, of eight 


receive bars of iron for the retort to reſt on; which 


free acceſs to the fire - place and aſh Role would be 


high: it may have from twelve to twenty or twen th 
ty-four inches in heighth. Its aperture ſhould h. 4 
wide enough to admit billets of wood, when. a great CCl 
fire is to be made. Fe 205 "4g rel 

Secondly, the aſh-hole muſt be- terminated u MN 2 


its upper part by an iron grate, the bars of which 
thouid be very ſubſtantial, that they may reſiſt the 
action of the fire: this grate is the bottom of the 
firſt-place, and deſtined to ſupport the coals, In 
the lateral part of the fire-place, and nearly about 
the fame heighth with the grate, there ſhould be a 
hole of ſuch a ſize that it may eaſily admit char- 
coal, as well as little tongs and ſhovels for manag- 
ing the fire, This aperture or mouth of the fire. 
place ſhould be perpendicularly over the mouth of 
the aſh-hole- 95 

Thirdly, from fix to eight or ten inches high 2. 
bove the grate over the aſh-hole, little apertures 


or ten lines in diameter, an inch from one another, 
and thoſe in one ſide muſt be diametrically oppoſite 
to theſe in the other. The uſe of theſe holes is to 


ſhonld be, as I ſaid, at different heights, in order 
to accommodate retorts of different ſizes. At the 
upper extremity of this part of the furnace, which 
reaches from the iron bars to the top, the heighth 
whereof ſhould be ſomewhat leſs than the width of 
the furnace, muſt be cut a ſemi-cireular aperture 
for the neck of the retort to come through This 
hole muſt by no means be over the doors of the 
ſire-place and aſh-hole; for then, as it gives paſſage 
to the neck of the retort, it muſt of courſe be op- 

oſite to the receiver, and in that caſe the receiver 
itſelf would ſtand over againſt thoſe two apertures; 
which would be atttended with this double incon- 
venience, that the receiver would not only groꝶ 
very hot, but greatly embarraſs the operator, who 
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hereby obſtructed., It is proper, therefore, that 
Ni he ſemi-circular cut we are ſpeaking of be ſo pla- 
be ed that when the greateſt ballons are luted to the 
a retart they may leave an open paſſage to the fire- 
| place and aſh-hole. 27 Ts | 1 
Pourthly, in order to cover in the laboratory of 
the reverberating furnace, there muſt be a roof 
made for it in the form of a cupola, or concave 
bemifphere, having the ſame diameter as the fur- 
nice, This dome ſhould have. a ſemicircular cut 
in its rim anſwering to that above directed to be 
made in the upper extremity of the furnace, ſo that, 
when adjuſted to each other, the two together may 
form a circular hole for the neck of the. retort to 
pas through. At the top of this dome there muſt - 
allo be a circular hole of three or four inches dia- 
meter, carrying a thort tapering funnel of the ſame 
diameter, and three inches high, which will ſerve 
for a chimney to carry off all fuliginoſities, and 
accelerate the current of the air, This paſſage may 
de (hut at pleaſure with a flat cover. Moreover, as 
tis neceſſary that the dome ſhould be taken off and 
put on with eaſe, it thould have two ears or han- 
les for that purpoſe : a portative or moveable fur- 
nace thould alſo have a pair of handles, fixed op- 
polite to each other, between the aſh-pole, and the 
fre · place. | e 
dixthly and laſtly, a conical canal muſt be pro- 
nded of about three foot long, and ſufficiently wide 
t its lower end to admit the funnel of the aperture 
i the top of the dome. This conical tube is to be 
applied to the dome when the fire is required to be 
xremely. active it tapers gradually from its baſe 
wwards, and breaks off as if truncated - at top, 
Where it ſhould be about two inches wide. TS 
Beſides the apertures already mentioned as neceſ- 
ay to a reverberating furnace, there muſt allo. he 
Any other ſmaller holes made in its aſh-hole, fire- 
Face, laboratory, and dome, which muſſi all be 


| 2 e contrived 


contrived as to be eaſily opened and ſhut wich ſtop. be 
ples of earth: theſe holes are the | regiſters of the lil 
furnace, and ſerve to regulate. the activity of the v3 
fire, according to the principles before laid down. pe 
When the action of the fire is required to be l 
exactly uniform and very briſk, it is neceſſary to re 


violent fire, and eſpecially when it is required that 


furnace may be filled with coals, even to the upper 


dome be laid aſide, an alembic may very well be 


ſtop carefully with moiſt earth all the little chinks 


in the juncture of the dome with the furnace, be. 
tween the neck of the retort and the circular hole 
through which it paſſes, and which it never fill 
exactly, and laſtly, the holes which receive the iron 
bars that ſuſtain the retort. 

It is proper to have, in a laboratory, ſeveral re. 
verberating furnaces of different magnitudes; be- 
eauſe they muſt be proportioned to the ſize of the 
retorts employed. The retort ought to fill the 
furnace, ſo as to leave only the diſtance of an inch 
between it and the inſide of the furnace. 

Yet when the retort is to be expoſed to a moſt 


the heat ſhall act with equal force on all parts of 
the furnace, and as ſtrongly on its vault as on its 
bottom, a greater diſtance muſt be left between the 
retort and the infide of the furnace ; for then the 


part of the dome. If moreover ſome pieces of 
wood be put into the aſh-hole, the conical canal 
fHitted on to the funnel of the dome, and all the x 
pertures of the furnace exactly cloſed, except the 
aib-hole and the chimney, the greateſt heat will 
then be excited that this — can produce. 

The furnace now deſcribed may alſo be employ” 
& in many other chymical operations. If the 


placed, therein : but then the ſpace, which will be 
left between the body of the alembic and the top 0 
e upper part of the furnace, muſt be careful 
led, up with Windſor-loam moiſtened; for with 


gut that precaution the heat would Joon reach the 
* | * 
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rery head, which ought to be kept as cool as poſ- 
(ble, in order to promote the condenfation of the 
yapours, On this occafion therefore it will be pro- 
per to leave no holes open ut the fire-place, but the 
lateral ones; of Which alſo thoſe over-againſt the 
receiver muſt be ſtopped. = 


A pot, or broad-brimmed earthen pan, may be 
placed over this furnace, and being fo fitted to it 
2s to cloſe the upper {mn thereof accurately, and 
filled with ſand, may ſerve for a fand-heat to diſtil 
nit. * I, 
The bars deſigned to ſupport diſtilling veſſels be- 
ing taken out, a crucible may ſtand therein, and 
many operations be performed that do not require 
the utmoſt violence of fire. In a word, this fur- 
nace is one of the moſt commodious that can be, 
and more extenſively uſeful than any other.. 
The melting furnace is deſigned for applying the 
greateſt force of heat to the moſt fixed bodies, 
ſuch as metals and earths, It is never employed in 
diſtilling; it is of no uſe but for calcination and 
fuſion: and conſequently need not admit any vel: 
{cls but crucibles. e n 
Ihe aſh-hole of this furnace differs from that of 
the reverberating furnace only in this, that it muſt 
be higher, in order to raiſe the fire- place to a le- 
rel with the artiſt's hand; becauſe in that all the 
operations of this furnace are performed. Theè 
ah -hole therefore muſt be about three foot high: 
and this heighth procures it moreover the advan- 
age of a good draught of air, For the ſame rea- 
on, and in conſequence of the principles we laid 
wn, it ſhould be ſo built that its width m—_— 
nſenfibly from the bottom to the top; it may 
urrower where it opens into the fre- place chan 
uy where below! = 7 TIN 
The aſn-hole is terminated at its upper end, like 
1 of the reverberating furnace, by a grite, which 
"v0 for the bottom of che fire-place,” and ought 
| | tO 


to be very ſubſtantial that it may reſiſt the violence 
of the fire. The inſide of this furnace is common. 
ly an elliptic curve; becauſe it is demonſtrated by 
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mathematicians that ſurfaces having that : cury. 
ture reflect the rays of the ſun, or of fire, in ſuch | 
a manner that meeting in a point, or a line, they 
produce there a violent heat. But, to anſwer this 
purpoſe, thoſe ſurfaces muſt be finely poliſhed; an 
advantage hardly procurable to the internal furface 


of this furnace, which can be made of nothing but 


earth : beſides, if it were poſlible to give it a poliſh, 
the violent action of the fire that muſt be employed 
in this furnace would preſently deſtroy it. Yer 
the elliptical figure muſt not be-.entirely diſregard- 
ed: for, if care be taken to keep the internal ſur- 
face of the furnace as ſmooth as poſſible, it will 
certainly reflect the heat pretty ſtrongly, and collect 
it about the center. | 


Ihe fire-place of this furnace ou ght to have but 


four apertures. F 1-07 | 
Firſt, that of the lower grate, which communi- 


cate with the aſh-hole. 


Secondly, a door in its fore-fide, through which 
may be introduced coals, crucibles, and tongs for 
managing them : this aperture ſhould be made to 
ſhut exactly with a plate of iron, having its inſide 
coated with, earth, and turning on two hinges fixed 


to the furnace. "oy 


| Thirdly, over this door a hole flanting down: 


wards; towards the place where the crucible is to 


ſtand. - The uſe of this hole is to give the operi- 
tor an opportunity of examining the condition of 


the matters contained in his crucible without open” 


ing the door of the firc-place : this hole ſhould be 
made to open and ſhut eaſily, by means of a ſtopple 
of::earth. „ ile a 

Pourthly, a circular aperture of about thre 
inches wide in the upper part or vault of the tur- 


8 o 


nace, which ſhould gradually lefſen and term" 


nate, 


Tt 
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jnches long, and fitted to enter the conical pipe be- 
of the fire is to be increaſed. ; 

When this furnace is to be uſed, and a crucible 
o be placed in it, care muſt be taken to ſet on the 
rrate a cake of baked earth, ſomewhat broader 


than the foot of the crucible; The uſe of this ſtand 
s to ſupport the crucible, and raiſe it above the 


thick, Were it not for this precaution the bottom 
of the crucible, which would ſtand immediately on 
the grate, could never be thoroughly heated, becauſe 
it would be always expoſed to the' ſtream of cold 
air, which enters by the aſh-hole. Care ſhould 
alſo be taken to heat this earthen bottom red-hor 
before it be placed in the furnace, in order to free 
It from any humidity, which might otherwiſe hap- 
pen to be driven againſt the crucible during the o- 
peration, and occaſion its breaking. 


* - 


We omitted to take notice in ſpeaking of the aſh- 
bole, that, beſides its door, it ſhould have about 
the middle of its heighth a ſmall hole, capable of 


wich is to be introduced into it and worked, af. 
ter he door is exactly ſhut, when it is thought pro- 
per to excite the activity of the fire to the utmoſt 
nolen ce. 1) 70, ee 


bot high, along whoſe upper ſurface is directed 


ons, fo placed that the operator may eaſily blow 


licy are confined if neceſſary, to 
being carried away by the wind O the bellows, 


nate, Ike that of the dome of the reverberating 
firnace, in a ſhort conical funnel of about three - 


fore deſcribed, which is applied when the activity 


grate, for which purpoſe it ſhould be two inches - 


receiving the noſel of a good perpetual bellows, 


The forge is only a maſs of bricks of about three 
tz noſe or pipe of a pair of large perpetual bel 
hs fire with one hand. The coals are laid on the 
learth of the forge near the noſe of the bellows 
revent their- 


thin a ſpace incloſed by bricks; and then, by 
Alling the bellows, the fire is continually kept un 
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in its N ek: The forgnin.of * when 
mere is occaſjon to apply. A great, degree of hex 
ſuddenly to any ſubſtance, or» when it is neceſſivy 
that the operator be at liberty. to handle fre. 
quently the matters which he propoſes co fule or 
calcine. "fee! 

The cupelling ee 1s that. in "which gold and 
filver are purified, by the means of lead, from all 
alloy of hae metallic ſubſtances. This furnace 
muſt give a heat ſtrong enough to vitrify lead, and 
there with all the alloy which the perfect metals may 
contain. This furnace is to be built in the ey 
lowing manner. _ 

Firſt, of thick iron · plates, or of ſome ſuch com: 
poſition of earth as we recommended for the con- 
ſtruction of furnaces, muſt be formed a hollow 
guadrangular priſm, whoſe fides may be about 
a foot broad, and from ten to eleven inches high; 
and extending from thence upwards may converge 
towards the top, ſo as to form a pyramid -truvs 
cated at the heighth of ſeven. l inches, aud 
terminated by an aperture of the width of ſeven 
er eight inches every way. The lower part of 
the priſm is terminated, and cloſed, by a plate 
of the ſame materials of which the furnace 8 
conſtructed, 

Secondly, in the forclide or front of this priſm 
there- is an opening of three or four inches in 
heighth by five or fix inches in breadth: This. 
pening,, which ſhould be very near the bottom, 
the door of the aſh- hole. e nr over thi 
opening is placed an iron grate, the 15 of which 
are quadrangular priſms of half an inch Iquare 
laid parallel to each other, and about eight or nine 
inches aſunder, and ſo diſpoſed that two of thel 
angles are laterally 2 the two athers look 
ing one direQly upwards and the other down 
wards. As in this 6 fittiation the bars of the gra 


preſent ad the Bre · place very oblique ſurfaces, . 


Vece 
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(ſhes and very ſinall cols do not accumulate be. 
teen thetn, "Or hinder the Tree entrance of the air 
from the #t*bole.” This grate" terminates the aſh- 
hole at its upper part, and ſerves for the bottom of 
"1% 4 T1 LEFT TT 48 ALE £4's 


che tre- lace. I Ale : vk 
Thirdly, three inches, or three and a half, a- 
hove the grate, there is in che fore-ſfide of the fur- 
tace another opening terminated by an arch tor its 
per part, which  confequently has the, figure of 
:+{ſemiciecle-: It ought to be four inches wide at 
bottom, and three inches and an half high at its 
middle; This opening is the door of the fire - 
place; yet it is not intended for the fame uſes as 
the door of the fire-place in other furnaces ; the 
purpoſe for which it is actually deſtined ſhall be ex- 
plained when' we come to ſhew how the furnace is 
be uſed. An inch above the door of the fire- 
place, ſtill in the fore-ſide of the furnace, are 
two holes of about an inch diameter, and at the. 
diſtance of three inches and a half from each o- 
ther, to which anſwer two other holes of. the. 
lame ſize, made in the hinder part, directly op- 
polite to theſe. There is moreover a fifth hole of 
the ſame width, about an inch above the door of 
the fire · place. The deſign of all theſe holes ſhalf 
de explained when we deſcribe the manner in 
bich theſe furnaces are to be uſed. _ DRE 
Tourthly, the fore-part of the furnace is bound 
Y three iron braces, one of which is fixed juſt 
low the door of the aſh-hole ; the ſecond occu- 
Is the whole ſpace between the aſh-hole door and 
de door of the fire-place, and has two holes in 
\ anſwering to thoſe which we directed to be 
Ride in the furnace itfelf about this place; and 
e third is placed immediately over the door ot 
it fre- place. "Theſe braces muſt extend from 
Me carne e 1e. 5 eee eee 
e corner of the front of the furnace to the 0 
er, and be faſtened thereto with iron pins, in 
M 2 manner that their ſides next to the doors 
5 may 
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may not lie quite cloſe to the body: of the furnace; 
but form a kind of grooves for the. iron plates tg 
flide in, that are deſigned to ſhut the two doors gf 
the furnace when it is neceſſary. Each of theſe 
iron plates ſhould have a handle, by which it may 
be conveniently moved; and to each door there 
ſhould be two plates, which meeting each other, 
and joining exactly in the middle of the door- 
place, may ſhut it very cloſe. Each of the two 
plates belonging to the door of the fire: place ought 
to have a hole in its upper part; one of theſe holes 
ſhould be a flit of about two lines wide, and half an 


ad. ds 


Theſe holes ſhould be placed ſo that neither of MM nuff 
them may open into the fire-place when the two 


plates are joined together in the middle of the W. 
door to ſhut it cloſe. 7 1 5 ace 
Fifthly, to terminate the furnace above, there bars, 
muſt be a pyramid formed of the ſame materials WW purpe 
with the furnace, hollow, - quadrangular, three WW ile m1 
inches high on a baſe of ſeven inches, which bale WW ſuch 
mult exactly fit the upper opening of the furnace; ¶ and d 
the top of this pyramidal cover muſt end in a may | 
tube of three inches in diameter and two in WſWrange 
heighth, which muit be almoſt cylindrical, and beigh 
pet a little inclining to the conical form. Thi vich! 
tube ſerves, as in the furnaces already defcribed, end tl 
to carry the conical funnel, which is fitted to te brocu 
upper part when a fire of extraordinary activity ue 01 
wanted, 8 3 from 
The furnace thus conſtructed is fit to ſerve uc 
the purpoſes for which it is defigned : yet before er th 
it can be uſed another pſece muſt be provided Bic in 
which, though it does not properly belong to the Wy r. 
furnace, js nevertheleſs neceſſary in all the oper ich 
tions performed by it; and that is a piece contrived J's, | 


to contain the cupels, or other veſlcls which are U 
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he expoſed/ tothe ſire in this furnace 7 It is called 
1 muffle, and is made in the following manner. 


On an oblong ſquare, of four inches in breadth, 


and ſix or ſeven in length, A CONCAVE ſemi - cylinder 
- erected, in the form of a vault, which makes a 
ſemi- circular canal; open at both ends, One of theſe 
z almoſt entirely cloſed, . except that near the bot - 
tom two ſmall ſemi: circular holes are left. In- each 
of its ſides likewiſe two ſuch holes are made, and 
the other end is left quite open. . Badan ts) 

The muffle is intended to bear and communicate 
the fierceſt heat; and therefore it muſt be made 
thin, and of an earth that will reſiſt the violence of 
fire, ſuch as that of which crucibles are made. The 
muffle being thus-conſtiucted, and then well baked, 
i; fit for uſe. * 15 „ iin ini 11 op 

When it is to be uſed it muſt be put into the fur- 
race by the upper opening, and ſet upon two iron 
bars, introduced through the holes made for that 
purpoſe below the door of the fire- place. The mut- 
le muſt be placed on theſe bars in the fire - place in 
ſuch a manner that its open end ſhall ſtand next to, 
and directly againſt, the door of the fire - place, and 
may be joined to. it with lute. Then the cupels are 
ranged in it, and the furnace is filled up, to the 
bright of two or three inches above the muffle, 
wh ſmall coals not bigger than a walnut, to the 
end that they may lie cloſed round the muffle, and 
procure-it an equal heat on every fide, The chief 


ue of the muffle is to prevent the coals and aſhes. 


from falling into the cupels, which would be very 
rgudicial,to the operations carrying on in them: 
tor the lead would not vitrify as it ought, . becauſe 
ac immediate contact of the coals would contmu- 
ih reſtore. its phlogiſton ; or elſe the glaſs of lead, 
Which ought. to penetrate and paſs, through the cur 
ls,” would be rendered incapable, of 10 doing; 
cauſe; the aſhes mixing therewith would, $3 
ch a conſiſtence and tenacity as would « 
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that property ty, of at leaſt conſiderably leſſen it. 
The openings, therefore, which are left in the lower 
paart of the muffle, ſhould not be ſo high as to ad. 
mit coals or aſhes to get into the cupels; the uſe of 
them is to procure an eafter paſſage for the hey 
[ and the air to thoſe veſſels, The muffle is left quite 
open in its fore· part, that the operator may de at 
liberty to examine what paſſes in the cupels, to tir 
q their contents; to remove them from one place to 
another, to convey new matters into them, Oc. and 
alſo to promote the free aceeſs of the air, which 
muſt concur with the fire towards the evaporation 
neceſſury to the vitrification of lead; which air, if 
1 freſh were not often enough admitted, would be 
F incapable of producing that effect; becauſe it would 
ſoon be loaded with ſuch a quantity of vapours that 
it could not take up any more. YT 
The government of the fire in this furnace is 
founded on the general principles above laid down 
fror all furnaces. Yet as there are ſome little diffe- 
Fences, and as it is very eſſential to the ſucceſs of 
the operations for which this furnace is intended, 
that the artiſt Thouldbe abſolutely maſter of his de. 
Free of beat; we ſhall in few words thew how that 
nay be raiſed or lowered. 
When the furnace is filled with coals and kindled, 
i the door of the aſh-hole be ſer wide open, and 
that of the fire-place ſhut very cloſe, the force of 
the fire is encreaſed ; and if moreover. the pyri- 
midal cover be put on the top, and the conical 
a added to it, che fire will become Kill more 
erce. | 
Seeing the matters contained in this Sammer . 
eve paliet with fire on all fides, except in th 
fore part oppoſite to the door of the fire · place, a and 
as there are occafions which require that the force 
of che fire ſhould be applied to this part alſo, an 
iron box of che ſhape and ſize of the door, hath 


| "been contrived to anſwer that purpoſe, This bor 
3 f 2 15 
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i Gel with lighted coals, and applied immediately 
to the door-place, by which means the heat there is 
conſiderably augmented. This help may be made 
uſe of at the beginning of the operation, in order 
to accelerate it, and w_ the, heat ſooner to the 
lefired degree; or in caſe a very fierce beat be xe. 
quired 3. 0F at a time when the air being hot and 
moiſt will not make the fire burn with the neceſſary 
our; [77 Hint $399! d 45%% As 5h e 
The heat may be leſſened by removing the iron 
box, and ſhutting the door of the pre · place quite 
doſe. It may be fill further, and gradually dimi- 
niſhed, by taking off the conical fynnel from the 
top; by ſhutting the door of the fire-place with 
one of its plates Only, that which has the leaſt, or 
ing off the pyramidal cover; by ſhutting the aſh» 
hole:door wholly or in part; and la 


the door of the fire · place wide open: but, in this 
laſt cafe, the cold air penetrates into che cavity of 
the muffle, and refrigerates the cupels more than 
is almoſt ever neeeſſary. If it be obſerved, during 
the operation, that che muffle grows cold in any 
particular part, it is a fign there is 2 yacuity left hy 
the coals in that place: in this caſe an iron wire 
muſt be thruſt into the furnace, through the hole 
which is over the door of the fire- place, and che 
coals ſtirred therewith, ſo as to make them fall 
= their places and fill up the vacant inter- 
It is proper to obſerve that, beſides what has been 
aid concerning the ways of increaſing the activity 
of the fire in the cupelling furnace, ſeyeral other 
cauſes alſo may concur, to procure to the matters 
contained in the muffle a greater degree of heat: 
for example, the ſmaller the mule: is, the. wider 
and more numerous the holes in it are; che nearer 
10 its bottom, or 1 the cupels a” 
r O05 40 1911001 0 88 - 
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the more will che matters cherein contained be af: 
fefted with heat. 

"Beſides the operations tel he peeforuita: by the 
N this furnace is very uſeful and even neceſſi- 

, for many chymical experiments; ſüch, for in- 
Rauer, as thoſe relating to ſundry vitrifications and 
enamelling. As it is pretty low, the beſt way is to 
place it, when it is to be uſed, on a baſe of brick: 
work that may raiſe it to a level with the Operator's 
hand, 

A lamp-furnace 3 is exceeding uſeful for al ope · 
rations that require only a moderate, but long con- 
tinued, degree of heat. The furnace for working 
with a lamp heat is very ſimple: it conſiſts only of 
a hollow cylinder, from fifteen to eighteen inches 
high, and five or fix in diameter, having at its bot: 
tom an aperture large enough for a lamp to be in- 
troduced and withdrawn with eaſe. The lamp 
muſt have three or four wicks, to the end that by 
lighting more or fewer of them a greater or leſs de- 
gree of heat may be produced. The body of the 
furnace muſt moreover have ſeveral ſmall holes in 


ſen{il 
coat1! 
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it, in order to ſupply the flame of the lamp with "ny 
air enough to keep it alive. Ws 
On the top of this furnace ſtands a baſon five or TY 
fix inches deep, which ought to fill the cavity of His 
the cylinder exactly, and to be ſupported at its cir- E. 
cumference by a rim which may entirely cover and ug e. 
cloſe the furnace: the uſe of this baſon is to con- . 
tain the ſand through which the np hegt! is uſu- ſuen 
ally con veyed. ſillin 
Beſides this there muſt be a kind of cover or Mee: 
dome made of the ſame material with the furnace, Meat 
and of the ſame diameter with the ſand-bath, with · hing 
out any other opening than a hole, nearly circu- Mot a 
lar, eutz in its lower extremity, This dome is a ſort A 
of reverberatory, which ſerves to confine the heat, Bt. v 


and direct it towards the body of the retort; for it 


is uſed only when * is to be diſtilled _ : 
veſſe 


Mn * 
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elſel of this faſhion; and then the hole at its 
bottom ſerves for a paſſage to the neck of the re- 
ort. This dome ſhould have an ear or handle, 
for the conveniency of putting it on and taking it 
of with eaſe. 11 a i Lore 6TH any 


Of Lutes, | 


Chymical veſſels, eſpecially ſuch as are made of 
laſs, and the earthen veſſels commoly called ſtone- 
ware, are very ſubject to break when expoſed 'to 
ſudden heat or cold: whence it comes that they 
often crack when they begin to heat, and alſo when 
being very hot they happen to be cooled, either 
by freſh coals thrown into the furnace, or by the 
acceſs of cold air. There is no way to prevent the 
former of theſe accidents, but by taking the pains. 
to warm your veſlel very ſlowly, and by almoſt in- 
ſenſible degrees. The ſecond may be avoided by 
cating the body of the veſſel with a paſte or late; 
which being dried will defend it againſt the attacks 
of cold, n 041 * | N 
The fitteſt ſtuff for coating veſſels is a compoſi⸗ 
ion of fat earth, Windſor-loam, fine ſand, filings 
of iron, or powdered glaſs, and chopped cow's 
hair, mixed and made into a paſte with water; 
[his lute ſerves alſo to defend glaſs veſſels again 
he violence of the fire, and to prevent their melt- 
bg eaſily. r SES EF 
in-almoſt all diſtillations it is of great conſe- 
(uence, as hath been ſaid, that the neck of the di: 
ſilling veſſel be exactly joined with that of the re. 
ceirer into which it is introduced, in order to pre, 
ent the vapours from eſcaping into the air and ſo 
Hear and this junction is effected by means 
ot a late, : FF 
A few flips of paper applied round the neck of 
be veſſels wich common ſize will be ſufficient to, | 
SL Poon Ie gs 


co s:pipe clay, moiſtened with equal parts of th 
drying dil of lint-ſced, and a varmiſh made of am 
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Ekeep in ſuch vapours as are aqueous, or not yery 
| fpirituous. 2 n ee „ 310% ier By. 
If che vapours are more aerid, or more ſpir. 
tum, recourſe: may be had to flips of bladde- 
long ſteeped in water, which containing a ſort of 
natural glue cloſe the junctures of the veſſels very 
well. a | 
If it be required to confine- vapours of a ſtil 
more penetrating nature, it will be proper to employ 
a lute that quickly grows very hard; particularly a 
paſte made with quick-lime and any fort of gelly 
whether vegetable or animal; ſuch as the white « 
an egg, Riff ſize, Gr. This is an excellent Jute 
and not eaſily reef, It is alſo uſed to ſtoꝶ 
any cracks or fractures that happen to glaſs veſts 
But it is not capable of reſiſting the vapours of mi 
neral acid ſpirits, eſpecially when they are ſtrong 
and ſmoking: for that purpoſe it is neceſſary to in 
corporate the other ingredients thoroughly with fat 
earth ſoftened with water; and even then it fre 
quently happens that this late is penetrated by acid 
vapours, eſpecially thoſe of the ſpirit of ſalt, whicl 
of all others are confined with the greateſt diff 
ich caſes its place may be ſupplied with an 
other; which is called a fat lute, becauſe it is actu 
ally worked up with fat liquors, This Jute is com 
| poſed of a very fine cretaceous earth, called tobac 


ber and gum copal. It muſt have the confiſten 
of a ſtiff paſte. When the joints of the yeſlels : 
doſed up with this lute, they may, for greater ſe 
curity, be covered over with flips of linen ſmeate 
with the lute made of quick - lime and the white 
An egg. | wo : 
e veſels are liable to be broken in! 
operation by other-cauſes beſides the ſudden app! 
cation of heat or cold. It frequently happens tt 
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vapours of the matters expoſed to the actiom· of 
ruſn out witk ſuch imp ty, and are os 
ſaſtic, that finding no paſſage through the lute with 
rhich the joints of the veſſels are cloſed; theyPurft: 
the veſſels themſelves, ſometimes with exploſion and 
danger to che operator. 
To prevent this inconvenience,, it is necef{ary: 
that in every receiver there be a ſmall hole, which: 
being ſtopped only with a little lute may eaſily be 
opened and {hut again as occaſion: requires. It: 
ſerves for a vent-hole to let out the vapours, hen 
the receiver begins to be too much crowded with: 
them, Nothing but practice can teach che artiſt 
when it is requiſite to open this vent. If he hits 
the proper time, the vapours commonly ruſh out 
with rapidity, and a conſiderable hiſfing noiſe; and 
the vent ſhould be ſtopped again as ſoon as che 
billing begins to grow faint, The lute employed 
to ſtop this ſmall hole ought _— to be kept 40. 
ductile, that by taking the figure of the hole exactly 
t may entirely ſtop it. Beſides, if it ſhould harden 
upon the glals it would ſtick ſo faſt chat it would 
be very difficult to remove it without breaking the 
veſſel, This danger is eaſily avoided by making 
uſe of the fat lute, which continues pliant for 4 
long time, when it is not expoſed to an exceflive 
eat. 25 | 4 3. 


This way of ſtopping the vent-hole of the re- 
ceiver has yet another adyantage : for if the hole 
de of a proper width, as a line and half, or two 
ines, in diameter, then when che vapours are ac- 
cumulated in too great a quantity, and begin te 


(cr make a great effort againſt the ſides of the receiver, 

nearettey puſh up the ſtopple, force it out, and make 

ite Oi their way through the vent-hole : ſo that by this 
cans the breaking of the veſſels may always be 

in (certainly prevented. But great care muſt be taken 

app dat the vapours be not ſuffered to eſcape in this 

ns th quires it; 


manner, except when abſolute neceſſity re 
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for it is generally the very ſtrongeſt and moſt ſub- 
tile part of the * is . Woke and 
al 27 denon nes life; or 
Heat being the chief — that; — the elaſticiy 
56. the vapours in action, and prevents their = 
denſing into a liquor, it is of great conſequence in 
diſtillation that the receiver be kept as cool as 
poſſible, With this view a thick plank ſhould be 
placed. between the receiver and the body of the 
furnace, to. intercept the heat of the latter, and 
prevent its reaching che former. As the vapours 
themſelves riſe very hot from the. diſtilling veſſel, 
they ſoon communicate their heat to che receiver, 
and eſpecially to its upper part, againſt which they 
ſtrike firſt. Tor this reaſon it is proper that linen 
cloths dipt in very cold water be laid over the ve. 
cciver, and frequently ſhifted. By this means the 
vapours will be confiderably cooled, their elaſticity 
weakened, and their condenſation promoted, 

By what hath been ſaid in this firſt part, concern- 
ing the properties of the principal agents in chy- 
miſtry, the conſtruction of the moſt neceſſary veſ- 
ſels and furnaces, and the manner of uſing them, 
we are ſufficiently prepared for proceeding direct 


to the operations, without being obliged to make 0 

frequent and long ſteps, in order to give the neceſ- { 

ſary explanations on thoſe heads. 
Nevertheleſs we ſhall take every proper occaſion 

to extend the theory here laid down, and to improve 4 


it by che addition of ſeveral particulars which will 
find their 8 in ous breeze of Chymical Ope- 
Fare. 
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PRACTICE of CHYMISTRY- 


WHEREIN 


The Fundamental Operations are 
deſcribed, and illuſtrated by Ob- 
ſervations on each Proceſs, 
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delivered in che former —. 195 this. work, | 

A. were intended for the ule of 8 fup- | 
poſed to be altdgether unacquainted With the art, 
hey could not properly admit of any ** more 
than fundamental principles, ſo diſpoſed as 9 | 
antly to lead from the ſimple to the compound, 
rom things known to things unknown : for which 
reaſon I could not therein obſerve the uſual-order 
t chymical decompoſition, which is not ſuſceptible 
i ſuch a method. I therefore fuppoſed all the 4. 
lalyſes made, and bodies reduced. to their im le ſt 
principles; to the end that, by obſerving the chief 
properties of thoſe primary elements, we might be 
mbled to trace them through their ſeveral: combi- 
ations, and to form ſome ſort of zudgement a pri- 
n of the. qualities of ſuch compounds as may re» - 
ult from their junctions. * 
bat this latter part is gf; a different nature. it 3 
a Practical Treatiſe, intended to contain the 
manner 
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. manner of performing the r al Operations of 
chymiſtry; the operations'which ſerve as ſtandayy, 


for regulating all the reſt, and which confirm the 
fundamental truths laid down in the theory: * 
As theſe operations confiſt almoſt-wholly of ans 
yſes and decompoſitions, there can be no doubt 
concerning the order proper to be obſerved in giy. 
ing an account of them: it evidently coincides wich 
that of the anlyſis itſelf. e e e 
But as all bodies, which afe the fubjects of chy- 
chymical operations, are divided by nature inte 
three clafles or kingdoms, the mineral, the vege. 
table, and the animal, the analyſis thereof may na- 
turally be divided into three branches : ſome dif. 
Frence may alſo ariſe from the different order in 
which theſe three may be treated . 
As the reaſons aſſigned for beginning with one 
kingdom rather than with another have never been 
thoroughly canyaſſed, and may perhaps ſeem equal. 
ly. 1 when viewed in a particular light, chymi- 
cal writers differ in their opinions on this point. 
For my part, without entering into a diſcuſſion of 
the motives which have determined others to fol. 
low a different order, I ſhall only produce the rea- 
ſons that led me to begin with the mineral king: 
dom, to examine the vegetable in the ſecond place, 


and to conclude with the animal. 
Firſt then, ſeeing vegetables draw their nouriſh: 
ment from minerals, and animals derive theirs 
from vegetables, the bodies which conſtitute theſe 
three kingdoms ſeem to be generated, the one by 
the other, in a manner that determines their naturd 
„ T1 N U A 5 1 
Secondiy, this diſpoſition procures us the advan 
tage of tracing the principles, from their fource 
the mineral Kingdom, down to the laſt combine 
tions into which they are capable of entering, ind 
is, into animal matters; and ef-obſerving che ny 
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ceſſve alterations they undergo in paſſing out of 
one kingdom into another. ee | 
Thirdly and laſtly, I look upon the analyfis of 
minerals to be the eaſieſt of all; not only becauſe 
they conſiſt of fewer principles than vegetables and 
animals, but alſo becauſe almoſt all of them are ca- 
pabale of enduring the moſt violent action of fire, 
when that is neceſſary to their decompoſition, with- 
out any conſiderable change or diminution of their 
principles, to which thoſe of other ſubſtances are 
frequently liable. | 
Beſides, J am not ſingular in this diſtribution of 
the three clafſes of bodies, which are the ſubjects. 
of the chymical analytis : as it is the moſt natural, 
it has been adopted by. ſeveral authors, or rather 
by moſt who have publiſhed treatiſes of chymiſtry. 
But there is ſomething peculiarly my , own in the 
manner wherein I have treated the analyſis of each 
kingdom. In the mineral kingdom, for inſtance, 
will be found a conſiderable number of operations 
not to be met with in other treatiſes of chymiſtry; 
the authors having probably conſidered them as 
uſeleſs, or in ſome meaſure foreign to the purpoſe 
of elementary books, and as conſtituting together 
a diſtint art. I mean the proceſſes for extracting 
ſaline and metallic ſubſtances from the minerals 
containing them. | 
Yet, if it be conſidered that ſalts, metals, and 
ſemi-metals are far from being produced by nature 
n a ſtate of perfection, or in that degree of purity 
vhich they are commonly ſuppoſed to have when 
hey are firſt treated of in books of chymiſtry; but 
hat, on the contrary, theſe ſubſtances are briginal - 
yblended with each other, and adulterated with 
mutures of heterogeneous matters, wherewith they 
orm compound minerals; I imagine it will bg al- 
loved that the operations by which theſe minerals 
te decompoſed, in order to extract the metals; E- 
Nor and other . ſubſtances, eſpeciallx 
OL, j . | | | = 25 
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as they are founded on the moſticuriousiproperi 
of theſe ſubſtances, ate ſo far from being uſcleß 
or foreign to the purpoſes off an elementary tres. 
tiſe, that they are, on che WY; x afotmclya ne 
ceſſary thereto. N „no 50 v6; 
After I had made theſe bedeckte Peould no 
help thinking that an analyſis of minerals, which 
ſhould treat of faline and metallic ſubſtances, with- 
out taking any notice of the manner in which their 
matrices muſt be analyſed, in order to extract them, 
would be no leſs defective, than a treatiſe of the 
analyſis of vegetables, in which oils, eſſential ſalts, 
fixed and volatile alkalis, ſhould- be amply treated 
of, without ſaying one word of the manner of ans. 
Iyſing the plants from which theſe ſeveral ſubſtan 
ces are obtained. I therefore thought myſelf in- 
diſpenſably obliged to deſcribe the manner of de 
compoſing every ore or mineral, before I attemptec 
to treat of ShaFline or metallic ſubſtance which | i 
3 
For example: as the vitriolic acid, with the con 
ſideration of which I begin my mineral analyſis, k 
originally contained in vitriol, ſulphur, and alum 
and as theſe ſubſtances again derive their orig! 
from the ſulphureous and ferruginous Pyrites, thi 
firſt operations I deſcribe under this head are thi 
proceſſes for decompoſing the pyrites in order tt 
extract its vitriol, ſulphur, and alum, I then pro 
«ceed* to the particular analyfis-of. each of theſe ſub 
ſtances, with a view to extract their vitriolic acid 
Jane afterwards deliver, in their order, the othe 
6peratigns uſually performed on this acid, I 
by Appears char th ſaline ſubſtanee oecaſions i 
del badi che analyſes of che pyritesg vitro, ſ0 
4 Fur; and alum. The whole -oftheneeatiſc'0 on m 
deten proceeds on che ſame plan- 1 0. 
i "The operations by which wedecompoſe dres 
 Hiinerals: are of two ſorts? thofe-emp loyed/in "I 
ig dy che great, and- thoſe for trying i in ſmall Þ 
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Eee . | 
cid of any ores» "Theſe two niannersof operating 
wwe ſometimes a little different; yet in the main 
they are the ſame; bedauſe they ar e founded on the 
ame principles, and produce the ſame effects. 
As my chief deſign was to deſcribe the operations 
that may be conveniently performed in a laborato- 
5y; I have preferred the proceſſes for ſmall aſſays; 
ſpecially as they are uſually performed with. more 
care and accuracy than the operations in great 
works: and here I muſt acknowledge that I am ob- 
liged to M. Cramer's Docimaſia, or Art of Aſſay- 
ing, for all my operations of this kind in my ana- 
lis of minerals. As M. Hellot's work on that 
ſubject did not appear till after I had finiſhed this, 
M. Cramer's. Docimaſia, in which ſound theory: is 
joined with accurate practice, was the beſt book of 
the kind I could at that time conſult, I therefore 
preferred it to all others; and as I have not quoted 
it in my analyſis of minerals, becauſe the quotations 
would have been too frequent, let what I ſay here 
ſerre for a general quotation, I have been careful 
to name, as often as oecaſion required, the other 
authors whoſe proceſſes I have borrowed: it is a 
ribute juſtly due to thoſe who have communicated: 
thei diſcoveries to the publie. e 
Though I have told the reader that in my analy- 
fs of minerals he will find the proceſſes for extract - 
ng out of each the ſaline or metallic ſubſtances 
contained in it, yet he muſt not expect that this 
book will inſtruct him in all that it is neceſſary he 
ould know to be able to determine, by an accurate 
Wy, the contents of everygaineral, My intention 
vas not to compoſe a treatiſt of aſſaying; and I have 
ten in no more than was abſolutely neceſſary to 
make the analyſis of minerals perfectly underſtood, 
and to vendor it as complete as it ovght to be in an 
dementary treatiſe. I have therefore deſcribed on- 
y the principal operations relating thereto; the 0+ 
rations which are fundamental, and which, 121 
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we eee 
Aid before, are to ſerve as ſtandards for the ref 
abſtracted from ſuch additional circumſtances k: 
are of conſequence only to the art of affaying, pro. 
perly $o.called;”: ..7 7. 2 oe 
Such therefore as are defirous of being fully in. 
ſtructed in that art, muſt have recourſe to ſhoſe 
works which treat profeſſedly of the ſubject; and 
particularly to that publiſhed by M. Hellot: a per. 
formance moſt eſteemed by ſuch: as are beſt {killed 
in chymiſtry, and rendered ſo complete by the ny. 
merous and valuable obſervations and diſcoveries of 
the author, that nothing better of the kind can be 
wiſhed for, I thought it proper to give theſe no- 
tices in relation to my analyſis of minerals; and 
Thall now proceed to ſhew the plan of my analyſes 
of vegetables and of animals $2 
Secing all vegetable matters are ſuſceptible of 
fermentation, and when analyſed after fermehnta- 
tion, yield principles different from thoſe we obtain 
from them before they are fermented, I have di- 
vided them into two claſſes; the former including 
vegetables in their natural ſtate, before they have 
undergone fermentation ; and the latter thoſe only 
_ winch have been fermented. This analyſis opens 
with the proceſſes by which we extract from vege- 
tables all the principles they will yield without the 
help of fire; and then follow the operations for 
decompoſing plants by degrees of heat, from the 
gentleſt to the moſt violent, both in cloſe veſſel 
and in the open air. > 
I have not made the ſame diviſion in the animal 
kingdom, becauſe the ſubſtances that compoſe It 
are ſuſceptible only of the laſt degree of ferment» 
tion, or putrefaction; and moreover the principle 
they yield, whether putrefied or unputrefied, are 
the very ſame, and differ only with regard to the! 
proportions, and the order in which they are e. 
tricated during the analyſis. 
I begin this analyſis with an examination of 1 
: are m 


I OO 20s 
milk of animals that feed wholly on vegetables; 
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becauſe though this fübftance be. elaborated. 
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brought nearer.to the nate of animal matters, 
vet it {till retains a greac fimilitude to the vegeta- 
les from which it derives its origin, and is a fort 
of intermediate ſubſtance between the vegetable 
ind animal. Then I proceed to the analyſis of a- 
zimal matters properly fo called, thoſe which ac- 
wally make a part of the animal body. I next ex- 
amine the excrementitious ſubſtances, that are 
thrown out of the animal body as fuperfluous and 


10. MY uſeleſs. And then I conclude this latter part with 
ind WY operations on the volatile alkali; a faline ubſtance 
ye Mot principal conſideration in the decompoſition of 


animal matters. 


4 Though, in the general view here given of the 
nta. order obſerved in this treatiſe of Practical chymiſ- 
tan try, I have mentioned only ſuch proceſſes as ſerve 
di. bor analyſing bodies, yet J have alſo inſerted ſome 


other operations of different kinds. The book 
would be very defective if it contained no more : 


ol bor the deſign of chymiſtry is only to analyſe the 
den nixts produced by nature, in order to obtain the 
ege lmpleſt ſubſtances of which they are compoſed, 
the but moreover to diſcover by ſundry experiments 
for the properties of thoſe elementary principles, and to 
the ecombine them in various manners, either with cach 
cls other, or with different bodies, ſo as to reproduce 
the original mixts with all their properties, or cen 

ima form new compounds which never exiſted in nature, 
ſe ln this book therefore the reader will find procefes 
nta · or combining and recompounding, as well as for 
iples zeſolving and decompoſing bodies. I have placed 
aue hem next to the proceſſes for decompoſition, tak- 
chens all poffible care not to interrupt their order br 
> EX break the connection between them. ** :þ ** * 3 
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SECTION I. 

Operations performed on Saline Mineral Subſtances, 
CHAP. I, 


Of the VI TRIOLIc AciD. 


— 


PROCESS I. 
To extract Vitriol from the Pyrites. 


AKE any quantity you pleaſe of iron-py- 

rites ;. leave them for ſome time expoſed to 
the air: they will crack, ſplit, loſe their 
brightneſs, and fall into powder, Put this powder 


into 
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it. Pour more hot water on the powdered pyrites 
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into 2. glaſs. cucurbit, and pour, upon. it twice ; 
weight of hot water; ſtir the whole With a ſtick 
and the liquor will grow turbid. Pour it, while 
it is yet warm, into a, glaſs funnel lined with brow 
filtering paper; and having placed; your funnel 9. 
ver another glaſs cucurbit, let the liquor drain into 


filter as before, and ſo go on, every time leſſcning 
the quantity of water, till that which. comes of 
the pyrites appears to have no aſtringent vitriolic 
Put all theſe waters together into a glaſs veſſel 
that widens upwards; ſet it on a ſand-bath, and 
heat the liquor till a conſiderable ſmoke ariſes; but 
take care not to make it boil, Continue the ſame 


degree of fire till the ſurface of the liquor begins bout ſh 
to look dim, as if ſome duſt had fallen into it ;WWMn6bi 
then ceaſe evaporating, and remove the veſſel into Th: 
a cool place: in the ſpace of four and twenty hours hang 
will be formed therein a quantity of cryſtals, of aur n. 
en colour and a rhomboidal- figure: theſe are vhich 
vitriol of Mars, or copperas. Decant the remain: hep e 
ing liquor; add thereto twice its weight of water; ntely 
filter, evaporate, and cryſtallize as before; repeat ure, 
theſe operations till the liquor will yield no more wells 
cryſtals, and keep by themſelves the cryſtals ob- ukes 
tained at each cryſtallization, _ vitrio] 
. n ſulph: 
21 OBSERVATIONS, lipater 
FRAN | N kon, 
The pyrites are minerals; which, by their weight Th 
and ſhining colours, frequently impoſe on ſuch oy 


are not well ; acquainted with ores. At firſt figh 
they may be taken for very rich ones; and yet thc) 
conſiſt only of a ſmall quantity of metal combinee 
wich much ſulphur or arſenic, and ſometimes wi 
They ſtrike fire with a ſteel as flints do, and emit 
plphureous ſmell: ſo that they may be know 
. 5 
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THEORY- OF CH YMIS' 
yy this extemporaneous proof. The metal moſt 
ommonly and moſt abundantly found in the -py+ 
nies is iron; the quantity whereof ſometimes: e- 
quals, or even exceeds, that of the fulphur. Be- 
ies metallic and fulphureous matters, the pyrites 
contain alſo ſome unmetal ic earth, e 
There are ſeveral ſorts of pyries : ſome of them 
contain only iron and arſenic. They have not all 
he property of effloreſcing ſpontaneouſly in the 
ir, and turning into vitriol: none do fo but ſuch 
8 conſiſt only of iron and ſulphur, or at leaſt con- 
ain but a very ſmall port on of copper, or of arſe- 
nie: and even amongſt thoſe that are compoſed of 
ron and ſulphur alone, there are. ſome that will 
continue for years together expoſed to the air with- 
out ſhooting, and indeed without ſuffering the leaſt 
ſenſible alteration. 2 E 
The effloreſcence of the iron-pyrites, and the 
changes they undergo, are phenomena well worth 
our notice, They depend on ihe ſingular property 
vhich-won poſſeſſes of decompoſing ſulphur by the 
help of moiſture. If very fine iron-falings be accu- 
ntely mingled with. flowers of ſulphur, this mix- 
ture, being moiſtened with water, grows very hot, 
ſwells up, emits ſulphureous vapours, and even 
takes fire: what remains is found converted into 
ntriol of Mars. On this occaſion, therefore, the 
ſulphur is decompoſed; its inflammable part is diſ- 
ipated or conſumed ; its acid combines with the 
ron, and a vitriol ariſes from that conjunction. 
This is the very caſe with the pyrites that conſiſt 
only of iron and ſulphur; yet ſome of them, as 
we ſaid before, do not effloreſce ſpontaneouſly and 
turn to vitriol. The reaſon probably is, that, in 
uch minerals, the particles of iron and ſulphur are 
tot intimately mixed together, but ſeparated by  - 
ome earthy particles. 
In order to procure vitriol from pyrites af his 
kind, they muſt be for ſome time expoſed N 
a8 | action 5 
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Gang- 
action of fire, Wülch by confunting part of thei 
ſulphur, and rendering their texture leſs com. 
pact, makes way for the air and moiſture, to which 
they muſt be afterwards expoled, to penetrate their 
ſubſtance, and produce in them then changes with 
which thoſe ochers are affected that germinate ſpon- 
taneouſly, een e eee 
The pyrites which contain copper and arſenit, 
and for that reaſon do not effloreſce, muſt likewiſe 
undergo the action of fire; which beſides the effects 
x produces on pyrites that conſiſ of iron and ſul- 
phur only, diſſipates alſo the greateſt ic of the 
arſenic. Theſe pyrites being firſt roifted; and 
then expoſed to the air for a year or two, do alſo 
yield vitriol; but then it is not a pure vitriol of i. 
ron, but is combined with a portion of blue vitriol, 
the baſis of which is copper. 1 00l 
Sometimes alſo there is alum in the vitriolic wa- 
ters drawn off the pyrites. It was on account of 
this mixture of different falts that we recommended 
the keeping apart the cryſtals obtained from each 
different cryſtallization : for by this means they way 
be examined ſeparately, and the fpecies to which 
they belong diſcovered. 8 | 
When vitriol of iron is adulterated with a mix- 
ture of the vitriol of copper only, it is caly to pu- 
rify it and bring it to be entirely martial, by dil- 
folving it in water, and ſctting plates of iron in the 
ſolution: for iron having a greater affinity than 
copper with the vitriolic acid, ſeparates the latter 
from it, and aſſuming its place produces a pure vr 
triol, of Mars, 
In large works for extracting vitriel from the 
pyrites they proceed thus. They collect a great 
quantity of pyrites on a piece of ground expoſed 
to the air, and pile chem up in heaps of about chree 
foot high. There they leave them expoſed to the 
action of the air, fun, and rain, for three years 
together; taking care to turn them very 
| | months, 
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\ MT. ons, in order to facilitate the effloreſcence of 
þ WY Loſe, which at firſt lay wndermoſty.../The! cain-wa- 
ip ter which has waſhed thoſe pyrites is conveyed by 
th roper channels into à ciſtern ; and when à fuffi- 


cient quantity thereof is gathered, they evaporate 
it to a pellicle in large leaden boilers, having firſt 


ic, t into it a quantity of iron, ſome part of which 
iſe is diſſolved by the liquor, becauſe it contains a vi- 
as violic acid that is not fully ſaturated therewith. 
ul- WY When it is ſufficiently evaporated, they draw it 
he of into large leaden or wooden coolers, ' and 


there leave it to ſhoot into cryſtals, In theſe 
laſt veſſels ſeveral ſticks are placed, crofling each 
other in all manner of directions, in order to 
multiply the ſurfaces on which the cryſtals may 
faſten, | 


. 
” * 


The pyrites are not the only minerals from 


of WW which vitriol may be procured. All the ores of 
led iron and copper that contain ſulphur may alſo be 
ich made o yield green or blue vitriol, according to 


the nature of each, by torrefying them, and lea- 
ving them Jong expoſed to the air: but this uſe 
Is ſeldom made of them, as there is more profit 


1x- Wa to be got by extracting the metals they contain. 
- Beſides, it is eaſier to obtain vitriol from the py- 
wh 


rites, than from thoſe other mineral ſubſtances, *. 
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To 0. aral Sulphur eo. hy bu "and * 
ee NIN 1 


Rhe to a coarſe Sandi any quantity a 

low pyrites, or other mineral containing l 
phur. Put this powder into an earthen or glas 
retort, having a long wide neck, and ſo large a bo- 
dy that the matter may fill but two thirds of it. Set 
the: retort in a ſand- bath fixed over a reverberating 
furnace: fit to it a receiver half full of water, and 
ſo placed that the noſe of the retort. may be about 
an inch under the water : give a gradual fire, tak. 
ing care you do not make it ſo ſtrong as to melt 
the matter, Keep the retort moderately red for ost 
hour, or an hour and half, and NN let the vel. 
els cool, 
Almoſt all the ſulphur gepartsze by this opert- 
tion from its matrix will be found at che extremiy 
of the neck of the retort, being fixed there by the 
water. You may get it out either by melting i 
with ſuch a gentle heat as will not ſet 1 it on fire, 
or by breaking the neck * the retort. 
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l nerals the Fyrites Lois che moſt 
4 thoſe eſpecially which have the colour ol 
4 re 0 5 form ſuch as round, cubici 
„An n broken, preſent a e 
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of ſhining needles, all radiating, as it were, from 

enter. Sa. 
A very moderate heat is ſufficient to ſeparate the 
flphur they contain. We directed that the retort 
employed ſhould have a long and wide neck, with 
view to procure a free paſſage for the ſulphur: 
the water ſet in the receiver detains the ſulphur, 
Sres it, and prevents it from flying off: ſoughat it 
g unneceflary to cloſe the joints of the veſſels. But 
it is proper to take notice that whenever you ule 
an apparatus for diſtilling, which requires the beat 
of the retort to be under water, it is of very great 
conſequence that the fire be conſtantly ſo regulated 
that the retort, may not cool in the leaſt; for in 
that caſe, as the rarefied air contained therein 
would be condenſed, the water in the receiver 
ould riſe into the retort and break it. | 
If in diſtilling ſulphur, according to the preſent 
proceſs, the matter contained in the retort ſhould 
happen to melt, the operation would be thereby 
conſiderably protracted, and it would require a 
great deal more time to extract all the ſulphur ; 
becauſe all evaporation is from the ſurface only, 
and the matter, while it remains in a coarſe pow- 
ler, preſents a much more extenſive ſurface, than 
vhen it is melte. ee 

This remark holds with regard to all other diſtil- 
ktions, Any quantity of liquor, ſet to diſtil in its 
fuid ſtate, will take much more time to riſe in va» 
pours, and paſs from the retort into the recerver, 
tan if it be incorporated with ſome ſolid body re- 
duced to minute parts, ſo that the whole ſhall make 
a moiſt powder; and this though the very ſame de- 
pc of fire be applied in both caſes. | 
If the matter from which it is propoſed to ex- 
tact ſutphur be ſuch as will melt with the degree 
of fire negeſſary to this operation : that 1s with A 
heat which will make the retort but faintly red, it 
mult be mixed with fome ' ſubſtance that is not 1o 
Vol. I. * f fuſib de. 
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fuſible. Very pure coarſe fand, dr clean' prove. 
may be uſed with ſucceſs; but abſorbent earths ad 
eee eee Gr they wi 
unite with the ſulphur, n. | 
The ſulphurious minerals which are moſt apt to 
fuſe are the cupreous pyrites, er yeheou coppet 
ores: common lead ores are ale very fuſible. 
Fhbe pyrites are by this operation deprived of al. 
moſt all the ſulphur they contain; and conſe. 
* quently little is left behind, but the particles 0 
iron and copper, together wi:h''a portion of un- 
metallic earth, which we ſhall ſhew how to ſepa: 
rate from theſe metals, when we come to treat of 
them. I ay that, by this operation, the pyrites are 
deprived of almoſt all, and not entirely of all the 
Tulphur; becauſe, this ſeparation being made in 
cloſe veſſels only, there always remains a certain 
quantity of ſulphur, which adheres ſo obſtinateh 
to the metals, that it would be almoſt impoſſible tg 
get it all out, eventhough a much ſtronger fire thi 
that directed in the proceſs were applied for thi 
purpoſe, and though choice had been, as it ongh 
to be, made of ſuch pyrites, or other ſulphure 
ous minerals, as part moſt eaſily with their ſulphur. 
Nothing but a very ſtrong fire in the open air i 
capable of carrying it wholly off, or conſuming it 
br tt dns df eee 
In feveral places are found great quantities 0i 
native ſulphur. - The volcanos abound” wich it, an 
people gather it at the foot of thoſe burning moun 
rains, Several fprings of mineral waters alſo viel 
fulphur. and it is ſometimes found fublimed to th 
varied: roofs of certain wells, and among others 
 mioneat Aix la Chapelle. 
OTheGermans and Italtans have large works, fol 
extracting ſulphur in quantities out of pyrites, an 
ether minerals which abound therewith. The pro 
ceſs they work by is the ſame with that' here del 
vered; but with this difference only, that ſulphu 
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ing but of ſmall value they do not uſe fo many 
precautions, - They content themſelves with put- 
ting the ſulphureous minerals into large crucibles, 
r rather earthen cucurbits, which they place in 
hc furnace in ſuch a manner that, when the ſul 
phurcous, part melts, it-xuns into veſſels filled n 
ater, and is, thereby fixed. 
The ſulphur. obained, — by diſtillation or by 
imple fuſion, is not always pure, 
When it is obtained by diſtillation, if the matters 
from which you extract it contain moreover ſome 
ther minerals of nearly the ſame volatility, ſuch, 
for inſtance as arſenic, or mercury, theſe minerals 
nll come over with it. This is eaſily perceived: 
or pure ſublimed ſulphur is always of a beautiful 
r, inclining to a lemon colour. If it look 
ed, or have a reddiſh caſt, it is a ſign chat foma 
rſenic hath riſen along with it. {4,450 
Mercury fublimed with fulphur bkewtfe-gives it 
red 1 at ſulphur is very ſeldom 5 
ated witlx this, metallic ſubſtance 3 for arſenie is- 
requently found combined with the pyrites, 
nd other ſulphureous minerals; whereas, on the 
E we very rarely meet with 1 mer n in- 
em 
But if mercury ſhould BEV Fu to riſe with: 2 
lchur! in diſtillation, it may be diſcovered by ex- 
Fung the ſublimate; which, in that eaſe, will 
ure the properties of cinabar: on being broken 
5 inſide will appear to conſiſt of needles adhering 
erally to each other; its weight will de very 
oaſiderable; and laſtiy, the great heat of the 
Jace where, it is collected will furniſn another 
ark to know it by; for, as cinabar is leſs volatile 
n arſenic or ſulphur, i it faſtens on eee 
or either ſulphur or arſenic to bea. 2 
Sulphur may alſo be adulterated wich ſuch fined 
ſatters, either metallic or earthy, as it may have 
uried up along with it in the diſtillation, orias 
| SH may 
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che ſulphur; which is much leſs than that neceſſary 
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FE e heterogeneous matters, it mu ut into a1 
Latthen cuchrbit, and ſer, in 4 dad U k To the 
Fucurbit muſt be fitted one or 11 aludels, an 
ſuch a degree of heat applied as ſhall but juſt melt 


to ſe _—_— the ſulphur from its matrix. As ſoo 
As whe ſulphur is melted it will ſublime in lemon 
coloured flowers, that. will ſtick to the inſides of 
the aludels, 437 

When nothing more appears to vi with this de 
gree of heat, the veſſels muſt be ſuffered to cool 
At the bottom of the cucurbit will be found a ſul 
phureous maſs, containing the greateſt part of the 
adventitious matters that were mixed with the ful 
Phur, and more or leſs red or dark- coloured, ac 
| — to the nature of thoſe matters. 

When we come to treat of Arſenic and Mercury 
'we ſhall give the methods of ſeparating — en 
TIE from thoſe "NAT , Mu 
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N. 41 ſuch NN as are known: or ſuſpeXte 
to contain. alum. Expoſe them to, the air, thi 
they may effloreſce. If they remain there a fe 
without any ſenſible change, caleine them, an 
then leave 3 expoſed to the air, till a bit there 
of being put on the tongue imparts an aſtringe! 


_.phyminous taſte. Whe 
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"When, your matters are thus prepared, put hem 
ino a leaden or glaſs ve 117 pour upon tliem thrice 
their weight of hot water; boil the liquor; filter 

it ; and re N operations till the earth be ſo 
en t the water Which comes off it Rath 
10 taſte, Mix wt theſe ſolations together, and let 
hem ſtand four and twenty hours, that the gröſs 
1nd earthy, parts may ſettle to the bottom; ox elſe 
filter the liquor: then evaporate till it 1 bear; a 
hen · aid egg. Now let it cool, and ſtand quiet four 
and twenty hours: in that time ſõme (cryſtals will 
ſhoot, which are moſt commonly vitriolic; for a- 
lum is rarely obtained by the firſt. cryſtallization. | 
Remove theſe vitriolic cryſtals : if any cryſtals of 
aum be found amongſt them, theſe: W be dif- | 
ſolred anew; and ſet to cryſtallize a ſecond time in 
order to their purification; becaufe they partake: ot - 
the nature as well as of the colour of vitriol. By 
this method extract alle the ee that the quot 5 
will yield. : a 
L 1 get De eryſtals of FW cht amends boil | 
your liquor again, and add to it a trennt Rar 


third. part of its bos 2 urine: or a 
{mall quantity of quick · lime. . Experieneciand'se- 
peated trials muſt teach you which of theſe three 
ſubſtances is to be —— ed, according che par- 
icular nature of the mineral on which you are to 
operate. Keep your liquor boiling, and if there be 
ay alum in it, there will appear a whitePrecipi- | 
aue: in that caſe let it cool and ſettle. Wh 
yhite precipitate is entirely fallen, decantthe*elpar, 
and leave the cryſtals of alum to ſhgot at Jeiſüxe, 
fl che liquor will vield no „woes Wil len 

# ering thick. e . i 0 
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.| Alum is obtained from eren ſorts of mineral; I fepar 
In ſume parts of Italy, and in ſundry other places, . meth 


There it is fwept together with brooms, and thrown 
into pits full of water. This water is Impregnated 
hare diveill it can diſſolve no more. Then it z; 
fiſtered, and ſet to evaporate in large leaden vel. 
ſels; and when it is ſufficiently evaporated, and 
ready to ſhoot into cryſtals, it is drawn off into 
wooden coolers, and there left for the ſalt to 


fine j W 

In -aluninous:ſoils there are often found: ſpring e trices 
Arongly CI with alum ; ſo that to obtain ſhews 
it the water need only be evaporated. whicl 

In. the country about Rome there is a very har b aln 
fone, which is hewn out of the quarry juſt like oWtity « 
ther ſtones for building: this ſtone yields a greif vhick 
deal of alum, In order to extract it, the ſtone bcing 
are caleined for twelve or fourteen” hours; aftef nate 
which they are expoſed to the air in heaps, and nec 
carefully watered three or four times a day fo ed 
forty days together. In that time they begin t ins 
effloreſce, and to throw out a reddiſh matter oy prope 
their ſurface. Then they are boiled in water, whi, hic 
diſſolves all the allum they contain, and being dura 
evaporated gives it back in auen . is w ub 
alum called Roman alum. 15 whoſe 
Several ſorts of pyrites alſo vied 2 __ del me 
aum Ihe Engliſh have a Rowe this kind ts 
which in — is very like a flate.' This ſtont Whoſe 
contains! much fulphur, which they get rid of . bali 
maſting''it,» After this they ſteep thts calcined Wbluti 
fidne'in water, which diffolves the alum it cou de !: 
tains and to this ſolution they add a certain „ Wacn 


tit af g ye made of the aſhes of ſea-weeds. "i 
211 ; 


* 


The Swedes have a: pyrites of a bright, golden 
colour, variegated wich filver ſpots, from which 
they procure fulphur, vitriol, and alam. They 
ſeparate from ĩt ther fulphur and the virriol by the 
methods above preſcribed. When the liquorwhich 
bath yielded vitriol is become thick, and no more 
u nitriolic cryſtals ſhoot in it, they add an eighth part 
ell of its weight of purreficd urine, mixed with; a lye 

WT made of the aſhes of green wood. Upon this chert 
el. ppears and falls to the bottom à copious red ſedi- 
ma ment. 1 They decant the liquor from chis precipi- 
no cate, and when it is duly evaporated” find it fhobt 
to into beautiful cryſtals of aluumn. 

What hath been ſaid, concerning the ſeveral ma- 
ng trices from which alum is obtained, ſufficiently 
ſhews that it is ſeldom ſolitary in the waters with 
which aluminous ſubjects have been lixiviated It 
Ii almoſt always accompanied with a certain quan- 


vhich obſtruct its cryſtallization, and prevent its 
being pure. Tis with a view to free it from theſe 
matters, that the waters impregnated with alum are 
mixed with a certain quantity of the lye of ſome 
bxed alkali, or with putrefied urine, which com 
tains much volatile alkali. "Theſe alkalis have the 


vhich have for their baſis either an abſorbent earth 
or a metallic ſubſtance; and ſuch as have a metullie 
ſubſtance for their baſis more readily than thoſe 
whoſe baſis is an earth. Conſequently, if they are 
mixed with a liquor in which both | theſe; ſorts! of 
fs are diſſolved, they muſt decompound that ſat 


ulis is an earth. This is what comes to paſs ima 
bution of alum and vitriol. The metallic part of 
the latter ig ſeparated from its acid by the alkali, 
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tity of vitriol, or other ſaline mineral matters, 


property of decompounding all the neutrab ſuls 


whoſe baſis is metallic ſooner than the other whoſe 


aan ben mixed with that ſolution ; and it is this niet 
1 lic part, which is generally iron, that appears 
7 31TH "IEP | | 1 
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the form of a rediſh preciꝑitate, as above mention. 
5 ed. R's - x 4, 75 414 2 1 #p<&eF$; 1 1 FR IN. * 85 NAU ; 
But becauſe. alkalis decompound. alſo. thoſe 


- 


neutral ſalts which have n, earth: for their bats 


care muſt be taken that too much-thereof be ng 
added; elſe what you put in, more than is neceſ. 
{ary to decompound the vitriolic falts in your |; 
quor, will attack the alum, and decompound i 
The alkali made uſe of to promote the cryſtalli 
zation of the alum joins with the vitriolic acid, 
which had diſſolved the ſubſtances now precipita: 
ed, and therewith forms different neutral ſalts ag 
cording to its particular nature. If the alkali be 
a lixivium of common: wood aſſies, the neutral {alt 
will be a vitriolated tartar; if a lixivium of the 
Aſhes of a maritime plant like ſoda, the neutral 
{alt will be a Glauber's ſalt; if putrified urine, the 
utral fait will be a vitriolic ammoniacal ſalt, 
ome- of theſe ſalts incorporate with the alum; 
Which in large works cryſtallizes in yaſt lumps! 
and hence it comes that ſome forts of alum when 
mixed with a fixed alkali ſmell like a volatile al 
Ihe cryſtals of alum are octaedral, that is, they 
are ſolids with eight ſides. Theſe octaedral ſolids 
are triangular pyramids, having their angels cut 
away, ſo that four of their ſurfaces are hexagons, 
and the other four triangles. 
AB Sulphur, vitriol 4 and alum, are the thr ce Prity 
ipal ſubjects in which we certainly know that dhe 
uni verſal or vitriolic acid particularly reſides, and 
-Erom which we extract it when we want to have f 
pure. For chis reaſon we thought it proper, . 
fore we treated of the extraction of this. acid, 10 
Wem the method of ſeparating thoſe matters them. 
ſllelxes from the other minerals out of which we 0 
ntain them, np, Lin. PCr) 
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Moreover, all the other matrices, — 1 the 
viertolic acid 15 moſt com | 
referred to one or other of the matters 2 which 1 
iz baſes to theſe three mmer als. 
To ſulphur we may refer all ConMirationsof the 
ditriolic acid 95 ih itiflammable matter: hut we 
muſt take care hot to confound ſulphur with thoſe 
bitumens in which the vitriolic acid may be found: 
fr the batis of thoſe bitumens is a real oll; where- 
5 the baſis of ſulphur is the pure phlogiſton. "Let 
5 oils themſelves contain the phlogiſton, which in 
union with the vitriolic acid forms a true ſulphur, 
it follows that ſach bitumens may in a certain re- 
ſpect be claſſed with ſulph ur. e bn 
The ſame is to be faid of vitriol. The name ts 
uſually given to ſuch combinations only as are 
formed of the vitriolic acid with iron or copper, 
which make te green and blue vitriol; and to 
a third ſpecics of vitriol, which is white, and has 
zinc for its baſis : but as the vitriolic acid may, by 
particular combinations, be united with many other 


metallic ſubſtances, all ſuch metallic falts muſt be 


< 
* 4$ 


referred to the claſs of vitriols. | 
The ſame may alſo be ſaid of PO which is 
no other than a combination of the vitriolic acid 
vith a particular kind of abſorbent earth; fo that 
all combinations of this acid with any earth what- 
ever 11 1 be placed in the fame claſseeee. 
This laſt claſs of mixts is the moſt extendiveres 
all that contain the vitriolic acid; becauſe! there 
are a vaſt many earths all differing from one an- 


other, with which that acid may be united. A- 
um prop rly d called, the gypſums, talcs; ſele- 


tes, boles, and all the other compounds of this 


Kind,” differ from each other only in their partitu- 


lar earths. 10 OH ν AY 117 318841 A's 210 
The different Proper of theſe eurchy gales de- 

pend on the fatüre of their bäſes. Theſe Weh 

we of the aluminous kind retain much -wat&#5in 


cryſtallizing, | 


/ 
N 


eryſtallizing, which makes them very ſolute in 15 6; 


water, and gives them the property of Acquiring 
readily the aqueous fluor when expoſed to the fire 
Thoſe which are ef the nature of the ſclenits 3d. 
mit but very little water in their cryſtals, and conf. 


or tre! 
be for 
kali o 


quenily are almoſt inſoluble in water; nor does the a : 
re give them an aqueous fluor. Laſtly, the gyp- Da 2 ; 
ſums and tales are ſtill more deſtitute 4 theſe pro- 2 af 
perties. The natures of the earths in theſe ſever WM. 12 
compounds are hitherto but very imperfectly known, fl te | 
and may give the chymiſts occaſion for enquiries 7 
equally curious and ufeful., © 1 * 
The vitriolic acid is fometimes found complicat. Nen 
ed with a fixed alkaline baſis. This is almoſt al. . nec 
Ways the alkali of fea-falr 3 ſo that the compound ally d: 


is a Glauber's falt. Some mineral waters are im- 
pregnated therewith ; which happens when theſe 
_ contain vitriol or alum, together with ſea- 
From the principles laid down, in our Elements 
of the Theory, it appears that the vitriolic acid hath fie it; 
not ſo great an affinity with earthy and metallic 
ſubſtances as with fixed alkalis; and alſo that it is 
ſtronger than the marine acid, and hath a greater Ne f 
affinity with fixed alkalis. This being allowed, Mid! 
the generation of native Glauber's falts is eaſily 
accounted for. The acid of aluminous or vitriolic 
ſalts quits the earth or the metal with which it was 
combined, and expelling the acid of ſea - ſalt unites 
with its baſis. Warmth greatly promotes theſe de- 
compoſitions. 8 
If che common foſſil falt, ufually called /al gem, 
or any other kind of fea-ſalt, ſhould happen to be 
near x vulcano, when it diſcharges flaming ſulphur; 
as is frequently the caſe, and if this ſulphur ſhould 


" 
« 


run among the fea-falt, a Glauber's ſalt would in- 

ſtantly be formed in that place; becauſe when ful. 
phun burns, its acid is ſeparateck and fet at liberty. 

Laſtly, if alnminaus or vitriolic matters, way will 
we Hit 23515 #3117 2-0 8 


I bun 3017 WOW 
to 


1 ache o, e. 


me 


baſis 1105 928090 therato's ſo that 1 We of 
fire is able © expel very. little or none of it. There 
is no way of ſeparating i it from ſuch a baſis, but by 
preſenting te to it an alkaline falt, wich which it will 
onite : nor is it ever extracted from ſuch matters 
when it is required pure. It does not adhere ſo 
firmly to metallic ſubſtances; but is ſeparated from 
. dem by the force of fire: ſo that it may be ob- 
. rined from the ſeveral ſorts of vitriol. It is uſu- 
1d ay drawn from green vitriol ; that being the rom- 
moneſt ſort, 

As to ſulphur, the phlogiſton which is its baſis 
being the ſubſtance wherewith the vitriokc acid 
hath the greateſt affinity, it would be altogether im- 


r. poflible to decompoſe it, and to ſeparate its acid, 
1 if it were not inflammable; but by burning it the 


phlogiſton is deſtroyed, and leaves the acid at iber- 
Y. By this means therefore it may be ſeparated. 
We ſhall now give the proceſſes for * the 
cid from vitriol and ſulphur. 


— — — 8005 10 
PROCESS. - b 
To extrat᷑t the Vitriolic Acid from Green * itriol. 


X «. 
'& 17 


ARE 2 any quantity! of green EY put it in 
an unglazed earthen veſſel, and heat it gradu- 
aly. Vapours will ſoon begin to riſe, Encreaſe 


de fire a little, and it will Ii quify by means of chr 
y. er contained in it, and acquire what we called"; 
| an «ques, fluoer. Continue the calcination, and it 


il become leſs and leſs fluid, grow thick, and w_ 


* 4 
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of a greyiſh colour. Now raiſe your fire, and keep 
it up till the ſalt recover its ſolidity, acquire an 9. 
range colour, and begin to grow red where it in. 
mediately touches the ſides of the veſſel. Then 
take it out, and reduce it to powder. core 
Put the vitriol thus calcined and pulverized incor 
a good carthen retort, of which one half at 1:z0 co: 
muſt remain empty. Set the retort in a reverbe. YO 

ratory furnace: fit thereto a large glaſs receiver, 
and, having luted the joint well, give fire by de., ha 
grees. Lou will ſoon ſee white clouds riſe into hee c 
receiver, which will render it opaque, and heat it all 
Continue the ſame degree of fire till theſe cloud e ta 
diſappear : they will be ſucceeded by a liquor whichWu!ve 
will trickle down the fides of the receiver in veins o no 
Still keep up the fire to the ſame degree as long a iſe! 
theſe veins appear. When they begin to abate be m 
encreaſe the fire, and puſh it to-the utmoſt extre 
mity : upon this, there will come over a black ph 
thick liquor: it will even be found congealed, and 
prove the icy oil of vitriol, if care hath been take nder 
to change the receiver, keep the ' veſſels perfetly MP" | 
cloſe, and give a ſufficient degree of heat. Procedere 
thus till nothing more comes over, or at leaſt ven 
little. Let the veſſels cool, unlute them, pour th | 
contents of the receiver into a bottle, and ſeal iſ Thi 
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__ Green vitriol retains much water in cry ſtallizng 3% 
and in order to free it from that ſuperfuof en, 
Friedan it muſt be calcined before you diſtil! 10 
Without this precaution the operation will be en 


ceedingly protracted, and a great deal of fe wa s 
ed in diſtilling ſuch a quantity of water; which wi 
Moreover greatly weaken the acid by commmm 
with it, unleſs care be taken to change the rect 


ent as ſoon as the water is all come over. KY 


* 


i 
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But there is alſo another advantage in calcining 


e * . 
4 ne vitriol before you put it into the retort : for 
W. derviſe this ſalt would melt on the firſt applica- 


ove a great hindrance, to its diſtillation. This 


* 


convenience. is! avoided by a previous calcination, 
a conſequence whereof, the vitriol is eaſily reduced 
9a powder which never becomes fluid, - | 


” _ * 9 


Vitriol calcined as directed in the proceſs grows 


0 har d, and adheres ſo firmly to the veſſel in which 
e calcination is performed, that it requires no 


th | 

t 5 [nall pains to ſeparate and pulverizg it. Care muſt 
dS: taken to put it into the retort. as ſoon. as it is 
i uverized, and to ſtop that veſſel very cloſe if you 
ins No not begin the diſtillation 1 for other; 
gu ice it will naturally attract from the air almoſt all 


ie moiſture it hath loſt, 


ate; E FE Sets HL by, 
e The acid which vitriol yields by diſtillation is 
ck WMuphureous ; probably becauſe it ſtill retains ſome 
aud f the phlogiſton, with which it was united when 
kel nder the form of ſuphur in the pyrites; or elſe 
eech laid hold on a portion of that belonging to 


ie iron which ſerved for its baſis in vitriol. But 
bis ſulphureous part is volatile, and flies off in 
ne. 1 N 

This decompoſition of vitriol in cloſe veſſels is a 
ficult and laborious proceſs. To carry the op: 
ration to its utmoſt perfection requires a fire of ex- 
reme voilence, kept up without intermiſſion during 
dur or five days; ſach in ſhort as few veſſels are 
ole to bear. oy: courſe this operation is ſeldom 


4 
117 


Gre Bis H 4% 87875 48 
erformed in laboratories. The French chymiſts 


100 Am laborat. 4 „ 

il > their oil of, yitriol from Holland, where it is 
e from yurigy, in large quantities, by mean 

wa furnaces exected For the purpoſe, in which man 
1 vors are employed at once, OED 
4 In th M re ee 4 1141 r Sten ins: 
in n che Memoirs of the Academy of Sciences M. 
46 , 44 38 34? 5 1 / nie 77 F113 . 19990. ii 
Y Kor hath given us the moſt material circumſian- 
8 0 a ve nene 2 $4 4 ; 'Y + . 4 0 ö 

ry Has experiment of this Kind, in whic 
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he puſhed the diſtillation of green vitriol to th 
utmoſt,” Into à German retort * he put fix pbund 
of green Engliſh vitriol calcined to redneſs, whic 
he expoſed to a fire of the extremeſt violence, con. 
ſtantly kept up düring four days and four nights, 
At the expiration. of that time he found in the ve. 
ſels employed as receivers an icy oil of vitriol, whid 
was altogether in a cryſtalline form and black. The 
precautions neceſfary to make this experiment ſuc 
ceed he repreſents in the following terms, 
9 68 The fucceſs of this operation, which produces 
* an oil of vitriol perfectly icy and without any li 
% quor, depends on the care taken to prevent the 
« acid vapours, driven by the fire out of vitriol 
* calcined to redneſs, from having any communi 
« cation with tlie external air white they are dif 
ling: for otherwiſe they will attract from it ; 
© moiſture which will keep them fluid in the re 
© ceiver. The receiver muſt be at {ſuch a diſtance 
©: from the furnace that it may remain cool enougt 
„ for the vapours to eondenſe in it. There mu 
s alſo be ſufficient room for thoſe vapours to cir 
c culate in, and to prevent the ſulphfireous explo 
« fions, which are every now and then diſcharge 
„ out of the retort, from burſting the veſſels: fo 
& though the previous calcination of the vitrio 
* hath carried off the moſt volatile, yet there fi 
cc remains enough of the inflammable principle 
% even in the iron itſelf, to form a ſulphur vid 
ec the acid as it is extricated, or at leaſt a mixt th 
% would be as apt to take fire as common ſulphu 
e if it were not over · doſed with the acid. 
As the beſt means of gaining theſe ends, M 
e, Hellot contrived to adapt to the neck of his 16 
4 tort/a receiver with two necks, the lowermoſt 
e which.wasjaſerted into a large ballon. Receive 
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% They are much the beſt, ard bear 2 very ferce heat. 
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« applied; to each other i in this Wang are called 


f adopters. n | 

It is no eaſy. matter — get this icy al out of 
Ihe ballon : fox as ſoon as the air touches it ſuch 
& thick cloud of fulphureous fumes ariſes, that 
«it is abſolutely — — to place the veſſel on 
« ſome ſhelf over head, becauſe a man cannot ſtand 
6 expoſed thereto for a W minute withour be⸗ 
ing ſuffocated.” 

This icy acid month be hut up mah all noſkhle 
expedition in a cryſtal bottle accurately cloſed with 
4 glaſs ſtopple, which ſhould be ground with emery 
als neck ſo as to fit it exactly: for it attracts 
noiſture ſo powerfully, that, unleſs excecding great 
are be taken to prevent all communication with 
the external air, ir will ſoon diſſolve into a fluid. 
„The icy oil is black; becauſe the acid vapours- 
carry over with them ſomething of a greaſy mat- 
ter, from which vitriol is ſeldom free, and which 
* always appears, after repeated ſolutions and ery- 
* ſtallizations - of this falt, in the. mother-water 
„which will ſhoot no more; Now the ſmalleſt 
portion of inflammable matter preſently 3 
the moſt highly rectified oil of vitriol, which 18 
perfectly clear. 
The vitriolic acid, when forced over by_a vio- 
* lent heat, carries along with it ſome ferr 3 
* particles alſo} that want nothing but to be united 
wich a phlogiſton to become true iron. They 
are eaſily diſcovered, either in the common black 
" oil of vitriol, or in the blackiſh cryſtals of the 
ey oil, by only diflolving them in a large quan- 
# tity of diſtied water: for after ſeven or eight 

| days digeſtion a light powder or downy ſediment 
| | precipitates, which being calcined in a violent 
bre is parily attracted by the magnet; and being 
again calcined vvith hees-Wax becomes almoſt en- 
* tively 3 won,” | 7 
The caput mortuum of this diſtilation of vicar” 
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232 | | S OF THE | 
is the ferruginous earth of this falt, and is eilte 
colcothar, When this colcothar hath undergone 
violent fire, as in the experiment now related, fears 
any acid remains therein.” Out of fix" pounds 0 
vitriol that M. Hellot uſed, he could recover ng 
more, by lixiviating what was left in the retort 
than two ounces of à vitriolic ſalt ;* and even the! 
was very earthy, ' ee 3, | 
If vitriol be expoſed to a fire neither ſo violent 
nor ſo long continued, its colcothar will yield 3 
greater quantity of vitriol that hath not been de. 
compoſed. A white cryſtalline ſalt is alſo obtained chic 
from it, and called Salt of Coleothar; which is no te! 
other than the ſmall portion of alum ufually con- cond 
tained in vitriol, and not ſo eaſily decompoled y but: 
the action of fire. N Niue 
EN | necel 
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PROCESS v. 


To decompsſe ſulphur, and extract its acid, by burns 
Trot. ing it. 


—.— any quantity of the pureſt ſulphur: fil 
4 tzherewith a crucible or other earthen diſh? 
heat it till it melts: then ſet it on fire; and when 
its whole ſurface is lighted place it under a large 

laſs head, taking care that the flame of the ſulphur 

not touch either its {ides or bottom; that the all 
have free acceſs, in order to make the ſulphur burt 


char; and that the head incline a little: toward I it! 
de on which its beak is, that as the vapburs con- dace 
denſe therein the liquor may run off with eaſe. I rcei 
the beak of this veſſel fit a receiver: the fumes 15 that, 


PRAC) ; CEOE bus rnr. 7 


lighted. fulphyr, W. ndenſed, and gather 
. ee in the. he 1. which they will run 


no the receiver, Heike when, ten Has 
lone 1 Woh Mel ge baucf, . 
js the wies ae Farne 
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ſerves for its baſis is diflipated, and ſeparated from 
he acid which is left at 2 The acid fumes 
which riſe from the lighted ſulphur ſtrike againſt 
the inſide of the head placed over it, are there 
condenſed, and appear in the form of a liquor. 
But as ſulphur, like all other inflammable bodies, 
nitre excepted, will not burn in cloſe veſſels, it, is 


which occaſions the loſs of a great deal of the acid 


the operation. 


even proper to put ſomè in its way, that it may in- 


|< © 


vrt Without this precaution, - {| 1 u 
beg it is proper, therefore, now and then 0 


con dee a diſh full of hot water under the haad which 


"To reeives the fumes of - the. ſulphur. - The, pon. 
s M | Na, An from the: water bedew theo es 
| U-:3 


In the burning of ſulphur, the phlog 7 wad, 


neceflary. that the air be freely admitted here: 


of the ſulphur, as is evident from the pungent ſuf - 
focating ſmell re in the Ee during 


This acid, While combined with the phlogiſton, 
0 capable of contracting any union with water; 
but when alone is very apt to mix therewith: it 15 
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corporate therewith as ſoon as it is diſcharged from 
le ſulphur; for then it is very free from phlegm, .. 
Will) eery volatile, and conſequently very little diſpofed - 
tocondenſe-into a liquor, but on the CONtrary very 
hen pt to fly off in vapours, The water, which it ima; 
arge bibes with a kind of avidity, fixes. and detains i its. 
hure that by this means a much greater quantity there 
e alot is obtained from fulphur, than if it were Sie a 
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the head, auch procure the N we are x hk 


The ſame thing + may be effected Keren och 
: cms, the crucible containing the ſulpia 
may be ſer on a foot placed in an earthen diſſt wic 
ſome water in it; which however muſt not riſe g 
bove the foot; For if ivſheult: reach the crucible 
it might cool and fix the ſulphur, The diſh thus 
prepared muſt be placed on a ſand-bath hot enoug} 
to make the water ſmoke continually; and oy 
all is to be ne the head as directed i in the 
procefs.- 
Phe ſize and nm of the veſſel which immediate 
y receives the ſulphureous fumes, may alſo conti 
bute to mereaſe the quantity of the acid ſpirit. 
very large veſſel, with a hole at bottom no wide 
than is juſt ſufficient to admit the dernen is the 
prjpereſt for this operation. 

After the ſulphur has burnt for Fore time, 1 
often happens that a ſort of ſkin or cruſt forms 0 
its ſurface, which is not inflammable, but gradualh 
leffens the quantity and vigour of the flame as1 
inereaſes in chickneſs, and at laſt puts it quite ou 
This cruſt proceeds from the impurities, and het 
rogeneous uninflammable particles contained in th 
talphur, Care muſt be taken to remove it with a 
iron wire as faſt as it forme 
Po quantities of ſulphur may alſo be kept it 
two crucibles, and heated alternately, That it 
Which the fulphur i is hot and melted may be ſul 
ſtituted for the other in which the ſulphur-is-grov! 
old and n becauſe cold ſulphur does not bun 
Well. 

5 The $ pirit of bur is at firſt pungent and uc 
Aatile. 1 it ſtill retains a ſmall portion of thi 
logiſton: but that ſulphureous part flies off, 6 
_ Specially if the bortle in which the ſpirit is 8 L 
geft for ſome time unſtopped. 
Te acid obtained from falphur appears L 5 
ch 


chymical proofs perfectly like that obtained from 
viiriol : they differ in this former is 
the pureſt; for the acid obtained from vitriol car- 
ies over with it ſſome metallic parts, as we obſerved 
before, which can never happen to that obtained 
from ſulphur 25 OH, 23 D 4 W in 
If linen rags dipped in a ſolution of fixed alkali 
de expoſed to the fumes of burning brimſtone, 
be ſpirit of ſulphur joins with the alkali, and 
therewith forms a vitriolated tartar. This Malt is 
known to be formed when the rags grow ſtiff, and 
appear ſpangled with a vaſt many glittering points, 
which are nothing but little eryſtals of the ſalt we 
are ſpeaking off. N 7765 8 Lt e 
When the ſulphur burns very gently and flowly, 
the ſpirit that exhales from it is fo much the more 
ſulphureous and volatile: and hence the ſalt form- 
ed by the combination of this ſpirit with the alkali 
expoſed to it in linen rags, as in the above menti- 
oned experiment, is not at firſt a vitriolated tartar; 
but a neutral -· falt of a particular kind, which is 
capable of being decompoſed by any other mineral 
zeid, the ſulphureous acid having leſs affinity than 
any of the reſt with alkalis. Nevertheleſs this falt 
becomes in time a true -vitrialated tartar, becaufe 
the ſulphureous part which weakened its acid, eaſi- 
ly quits it and flies off, 3 5? ; 4 
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trad 
ne | s ah — ou 
| eee er e 512 47197 ©29y; chic 
NNO ESS VI, Ne 
„ ire eu 2 i. 4 44,4, 5 f . N 188 Fe jecet 
: To concentrate the: vitriolic acid: | io 
8 $a Een 189 117469 rong 
| PAK the vitriolic acid you intend to concen 7 F 
+ trate, that is, to dephlegmate and make ſtrong | 

en: pour it into a good; glaſs retort, of ſuch a f 
that your quantity of acid may but half fill it: ſet ; 
this retort in the ſand-bath of a reverberating fur I * 

nace: fit to it a receiver; lute it on, and give * 
gradual fire. There will come over into the recei n 4 
ver a clear liquor, the firſt drops of which will be T g 
but Faintly acid: this is the moſt aqueous part, F 15 

iolic 

When the drops begin to follow one anothe N 
much more ſlowly, raiſe your fire, till the liquo hi 
begin to bubble a little in the middle, Keep it thu... - 
gently. boiling, till one half or two thirds there bone 

be come over into the receiver. Then let you dich 
| veſſels cool; unlute them; what remains in the re 171 
tort, pour into a cryſtal bottle, and ſtop it exact , - 
| with a glaſs ſtopple rubbed with emery, 100 
| o a 5 : becific 
| OBSERVATION: S. earer 
| Qt biting 
| The acid obtained from ſulphur is generally ven ee o 
| aqueous; either becauſe in preparing it water mui It!; 
| neceflarily be adminiſtered, that it may unite there e 1: c 
with as it ſeparates from the ſulphur; or becauli::...; 

it is ſo greedy of moiſture as to attract a great deore 
from the air, which muſt needs be admitted to ma ion 
| NPE ne) from vitriol, excepting tha pf th 
which riſes laſt, is alſo mixed with a pretty conti peratt 
Jant 15 oa) A tr N eee 1 + derabl blour] 


4/ 


©1293 


-- 


jerable quantity of phlegm; becauſe the vitriol, 

ough calein ed, Tir retaitts a great deal thereof, 
hich riſes with the acid in diſtillation. Now, as 
here are many chymical expefiments that will not 


; proper ta: have in a laboratory all the acids thus 

nditioned ; becauſe if they happen to be too 
ſtrong for particular operations, as is ſometimes: 
be caſe, it is very eaſy to lower them to the deſi- 

ed degree, by adding a ſufficient quantity of Wa- 
Hike "WE | 

The vitriolic acid is much heavier and much leſs 
olutile than water. If therefore a mixture of 
eſe two liquors be expoſed: to the fire, the aque- 
jus part will rife with a degree of heat which is not 
ble to carry up the acid: by this means they may 
e ſeparated from each other; and thus is the vi- 

I / 
Nevertheleſs, as this acid combines moſt cloſely. 
ith water, and is in a manner ſtrongly connected 
ich it, the water carries up ſome portion thereof 
long with it; and hence it comes that the liquor 
hich riſes into the receiver is acid: it is called. 
FFP 
As the fire carries off the moſt aqueous part, 
c other which remains in the retort increaſes in 
peciic gravity, The acid particles are, brought 

jearer together, retain the aqueous particles more 
Pſtinately ; and therefore to ſeparate them the de- 
tee of heat muſt be increafed, ON 
[It is uſual to draw off one half or two thirds'of 


T 

Ration intended to be , eee e OTE 
E the acid to be concentrated be oil of Vittit 75 
om being brown or black it grows clearer as the 
ration" advances, and At laſt becorhes perft 
ourlcſs and tranſparent; becauſe the fat mats 
yOu | ter, 


5 


cpends on the degree of ſtrength the acid was bf 
Fiore concentration, and the degree of 'concen 


neren Mer 57 


ſeceed without acids exceedingly dephlegmated, it 


pe oqpor that was put into the retort: but this 
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ter, v ch ue it black, is diflipated. during we 
Lu 5. Some of k depaſites a White cryſtaline 
Ar E 4 He, 3. „„ een | 
A ſulphuzcous ſmell is generally. peregived aboy 
; Ge vcllels in this operation. This, arifes from x 
all portion of the phlogiſton from which, the 4. 
Cid is not free; and it is this inflammable matte 


wh ch gives the oil of vitriol its black colour: fg 
he cleareſt and beſt rectified oil of vitriol will he. 
come brown, and even black, in a fhort time, if 
any inflammable matter, though. in a. very ſmall 
quangity, be diolved therein. 
he veſſels are luted in this operation, to prevent 
any loſs of the ſpirit of vitrigl, which being ve 
acid is of uſe in many chymical experiments, an 
may itſelf alſo be again concentrated. 


We obſeryed that in this operation it is neceflary 


238 


* * 


the retort ſhould be af very good glaſs. Indeed To & 
the acid is ſo active and fo ſtrong, that if the glas y 


he tender and have a little too much ſalt in its com 
Poſition, it will be ſo corroded-therchy that it will 
fall to pieces. 3 
Though we directed the retort to be ſer in a ſand 
bath for this operation, it does not follow that! 
may not alſo he placed in a naked fire: on the con 
trary, when the heat is not conveyed through! 
bath the operation advances faſter, and is much ll 
tedious. But then great caution muſt be uſed, ant 


the cloſeſt attention given to the management 0 


. y ; + 


the fire, which muſt be raiſed by almoſt imperce 
tivle degrees, eſpecially at the beginning of theo 
peration ; otherwiſe it is next to a certainty th 
the veſſels will break. In general, a naked fi 


may b2 employed ja almoſt all diſtillations wii % 

require a greater ef of heat than that of bol Un . 
ing water, or the Ineum marig: the opera 

| wif ze ſoone "ages ot OI rien e th 

will be ſogner finiſhed; but it requires an experte chat 

ced hand, that has by practice acquired a habit ly | 

governing the fire with judgement. 7 
11G — Mie: er Fo 


a tur. 2 
There is moreover Re vey "en ack run 


ing the ſand- bath; which is, that if in the time of 
the operation voti eive the fire too fierce, you 
an quickly cherk it, either by ſtopping cloſe all the 
wertures of the furnace, or Sy th awing out all or 
part of the bghted cots, This inconvenience: Ts 
not near ſo-cafily remedied when you uſe the ſand- 
bah; becaufe when onee heated it retains its "neue 
2 long after the fire is 17778 r e 


4 5 


PROCESS. "al 


7 decompoſe vitriolated Tartar ** means of the Pb 


giſton; or to compoſe Sulphur by en the vis 
mc Acid with the Tak. on. 


t vil 
ſand TE eq a parts of vitriolated tartar, and very 
ht dry {alt of tartar, ſeparately reduced to pow- 


der; add an eighth part of their weight of «char- 
coal. duſt; and mix the whole together very :accu- 


h | ntely, Throw this mixture into a red hot cruci- 
, and dle, placed i in a furnace filled with. burning coals. 
at Cover it very cloſe, and keep it very hot, till the 
cep nnture melt, which may be known by uncovering 
he on” ers mom time to time. There will then 
th opear a blueiſh flame, accom ied with a t 
fn Imell of ſulphur. _ pa pungen 
Lake the crucible. out of the fire 2 diſſolve 75 


nens in hot water: filter the ſolution. through 
ratio oun paper. ſupported by a. glaſs funnel :. drop in- 
erica” the filtered liquor by little and little any 1 7 
Fhatever,. As you add the acid the liquor will 
more and more turbid, and let fall a .grey 
== precipitate, 
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— 
o - 


to unite with the ſulphur, when formed ; and thu 
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may afterwards be ſeparated from each other, 
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TY 9 Argpping. 9 more 10 til 
* liquor will May: Np MATE Prec. 0 Filter 
al ſecond time, to. ſegarate it rom, i 1 Pitate 
what, remains On. the; filter, is a or oF ring 


ſulphur, which o FAA either me l 
to flowers. 3 8 „ Wk 8 
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All lien that contain the vitriolic acid ma 
contribute, as well as vitriolated tartar, to the oe 
heration of tulphur : ſo that all the neutral ſalt 
in which this acid is a principle, the alums, {cle 
nites, gypſums, vitriols, may be ſubſtituted for i 
in this experiment. All theſe matters, with th 
addition of charcoal -duſt only, being fuſed in ; 
crucible, conſtantly produce ſulphur; becauſe the 
vitriolic acid having a greater affinity with the 
Priogition than with any thing elſe, will quit i 

aſis, whatever it be, to join with the phlogiſto 
of the charcoal, and therewith form a ſulphur. 
The fixed alkali added thereto helps to promott 
the fuſion of the ingredients, which is neccflay 
for effecting the deſired combination. It alſo ſerve 


makes the combination called liver of fulphur, which 
prevents the ſulphur from being conſumed as ſoot 
as formed: for the fixed alkalis, which are incom 
buſtible, hinder ſulphur from burning fo cafily: 
it would do if they were not joined with it. „ 


the means of any acid whatever. 


This proceſs, in which ſulphur is "regenerated 7 
by rercombining together the principles, of which) ; Ft 
ways, originally compoſed, is one of the moſt beau K i 
tiful e experiments that modern chymiſtry hath pro & e 


duced,, We are indebted for it to M. Stahl; 4 


Ir, Geoffroy hath given a particular? account oft The 
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g 3-forc theſe gentlemen Glauber and Boyle had 
ed publithed methode of producing ſulphur, 
uber made uſe of his / mirabile and powdered 
0 Harcoal: Boyle employed the vitriolic acid and 


1 of turpentine. Bur neither of thoſe chymiſts 
nderſtood the true theory of their operations : 
key did not thoroughly know the principles of ſul- 
JRur : they did not ima ine they had compoſed 
ulphur; they thought they only extracted what 


they ſuppoſed to exiſt previouſly in the matters 
10 ey employed in their experiments. 
alte 


lancd the nature of ſulphur, and proved that in 
Glauber's and Boyle's experiments ſulphur was ac- 
tally produced, by uniting together the principles 


oa gives the ſtrongeſt luſtre of evidence to the 
; or of the compotition of that mixt, which acts 
FR uch a capital part in chymiſtry; and it can no 


longer be doubted that ſulphur is actually a combi- 
nation of the vitriolic acid with the phlogiſton. 


not s vit 
Aur Belides this important truth, our proceſs for 
el enpoling ſulphur by art proves ſeveral others that 
wa equally effential and fundamental. 

hid Ihe firit is that the vitriolic acid hath a greatcr 
oF nity with the phlogiſton than with any other 


hing, ſeeing it quits metallic and earthy ſubſtan- 


com . ; 
ye e as well as alkaline falts, in order to combine 
The tcrewith, a 


The ſecond is that ſulphur combines with fixed 
kilis without ſuffering any decompoſition; ſeeing 
may be ſeparated from them entire and unalter- 
d; and ſeeing that very ſulphur, which is natural- 
indiſſoluble in water, is rendered ſoluble therein 
the union it hath contracted with the fixed al- 


tali. | | 2 
The third is that the vitriolic acid, which when 


Vor. I, 


M. Stahl was the firſt who diſcovered and ex- 


of which it is conſtituted, This beautiful experi-- 


5 pure hath, the greateſt affinity with alkal is of + 
acid whatever, loſes a great den of that affini- _ 
* . 4 | : - ty 
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ty by contracting an Union with che phlogiter 
ſeeing the weakeſt acids are capable of decompotin 
the liver of ſulphur, and ſeparating tlie fulphy 
from the alkali. And this alſo confirms one of lem 
general propoſiyons concerning affinitits advance 
in our theory ; to wit, that the affinities of com 
pound or mixed ſubſtances are weaker than tho 
of the ſame ſubſtances in a purer or more fingl 
'1tate, | F vv? 4 ant” 
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CHAP. II. 


Of the NiTRous Acid. 
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PROCESS I. 


To extract nitre out of nitrous earths and flones, Ti 
2 .  purifucation of ſalt-petre. Mother of nitre, Mig 
nmneſia. 


e 2 . ; | | 
1 f AKE any quantity of nitrous earths or ſtones nam. 
+, 57, reduce them to powder; and therewith mix 
third part of the aſhes of green-wood and quic 


7 * 2 
A 


lime. Put this mixture into a barrel or vat, a rigin 
baPoOr on it hot water to about twiee the weight UF tend 

the whole maſs. Let it ſtand thus for twenty fo ar, 
ches Kirring ir from time de ine with a 
hen filter the liquor through brown paper, . 
Cn till" ee elear : BN ting 
then have a yellowiſh colour, Beit dsl with 
evaporate till you *perceive” that a drop o conc 


— 


_ 7 4 S %. + Þ 41 Py F 4 — % I ; 1 : ＋ F \ * . N . 1 
os F fall on any cold body coagulates. Then ſe 
* W | p 40 


* Ll 


if nitre, * = 


Farths and ftones that have been impregnated. 
ith animal or vegetable juices ſuſceptible of putre- 
faction, and have been long expoſed to the air, 
but ſheltered from the ſunand rain, are thoſe which: 
yield the greateſt quantity of nitre. But all ſorts 
of earths and ſtones are not equally fit to produce 
it, None is ever found in flints or ſands of a cry- 
ſaline nature. 1 


that it efloreſces ſpontaneouſly on their ſurface, in 
the form of a cryſtalline down, This nitre may be 
collected with brooms, and accordingly has the 


ix brought from India. | 4 


Hitherto we are much in the dark as to the o- 
gin and generation of nitre. Some chymiſts pre- 
tend that the nitrous: acid is diffuſed throu gh the 


ar, and gradually depoſited in ſuch earths and 


uc ones as are qualified to receive it. 

Ui | Others, conſidering, that none of it is eve} 0 )- 
1 tained but from earths that have been impr nated 
o ich vegetable or animal.juices, have from thence 


concluded thoſe two Kingdoms to be the general re- 


poſitories of; the ac acid; that if we do f not 
* ' 8 85 TO . . 49 | 4441. 118 28 Wh. 2 . 
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OBSERVATIONS. 


Some earths and ſtones abound ſo with nitre, 
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binations it hath undergone in its paflage into and 


which was conferred on a mem wherein this laſt 


be proceſs by which our ſalt- pe 


ol "OY 


perceive it to exiſt induchmatters/at all}: or at Ki Mon 


in amp great quantity, till they have undetgone yy. cou. 


trefaction, and are: in meaſure ine orpor aA bich. 
with ſuitable earths and ſtones, itſis bechuſe the u 
cid is ſo entangled} with heterogeneous! Plrticles an f 


that it requires the aſſiſtance of putrefaction, au It ar. 
much more of filtration ti rough an ehr th; 0 dis. renc} 


engage it, and enable it t- appear in its proper 11. ow. 


ture. 1 er 7 5 tl IN this 

. Laſtly, Others are of opinion that this acid is v0 petre 
other than the univerſal or vitriolic acid; diſguiſed m 
indeed, by a portion of the phlogiſton, which is roug 
combined with it in a peculiar manner by the means bs o 
of putrefaction. They ground this opinion chiefly tte 
on the analogy or reſemblance which they find be- Th 
tween the nitrous acid and the volatile fulphureous Mu 
fpirit., Its volatility, its pungent ſmell, its proper- em 
ties of taking fire, and of deſtroying the blue and es 
violet colours of vegetables, ſerve them as ſo many i It ; 


proofs. : Lerne 17K. AY 2 ' 
2 CL 3 . aſl 
Their opinion is the more proable on this ac- Wi 190 
viffic 


count, that even though the nitrous acid: ſhould 
actually he produced by vegetable and animal ſub- 
ſtances, yet as theſe ſubſtances themfelves draw all el! 
their component principles from the earth, and as Wi 
the vitriolic acid is diffuſed through all the ſoils reep 
which afford them nouriſhment, there is great rea- Wl 
ſon to think that the nitrous acid is no: other than 
the vitriolic acid altered by the changes and com- 


In 


through-thoſe ſubſtances. In 1750 the royal aca-, 
demy of ſciences at Berlin propoſed an aecount of 
the generation of nitre as the ſubject for their prize: 


opinion was ſupported by ſome new and- very Jud. 


eious experiments: % < Tir + £96 16.513, one AY 1 1 
tre makers ex. 


r rubbiſh an id nitrous 
earths, is very nearly the ſame with that! Rere Jer? 
ane? * 2 donn: 
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wn ; fe that LMhalb novienter into a particular 
ccount Oi Mall only thke notive/of one thing, 
hich it; is, of iſomaſconſequence to know; namely, 
nut there, is: nitrous eartly which-does not con- 
in. {eac{aly; alſon : Thel grenteſt. quantities of this 
at are to he found in thote earths which have been 
renched gvithꝭ urine, or other animal excrements. 
Now, as the rubbiſh-af old houſes in great cities is 
n this claſs, it comes to paſs that when the falt 
etre workers: evaporate. a nitrors: lixivium drawn 
om that rubbiſh, as ſoon as the evaporation is 
brought to a certain pitch, a great many little cry 
ſtals of ſee · ſalt form in the liquor, and fall to the 
dottom of, che veſe bt 0.0 1 
The ſalt-petre workers in France call theſe ſaline 
particle 1% graig, and take great care to ſeparate 
em from the liquor, (which as long as it conti- 
gues hot keeps: the {alt-petre. diſſolved) before they 


ably than ſalt petre, and cryſtallizes with more 
lificulty. 1 ier N nee = 18 Aue 
In order to diſcover the cauſe.. of this.phenome-- 

non we muſt recollect ſome truths delivered in our 

weorctical elements. The firſt is, that water can 
keep but a determinate quantity of any ſalt in folu- 
ion, and that, if water fully: ſaturated with af ſals 
de evaporated, a quantity of ſalt will: cryſtallize: iW 


ouble in water, particularly thoſe. which run im 
he air, will diffolve. in cold and in boiling water“ 
qually ; whereas-mach greater quantities of the 
her falts, will diſſolve in hot and-beilingavates 
un in, cold water. Theſe things being admitted 
hen. we know that ſea- ſalt is one of th firſt font 
und lat petre of che ſecond, ihe reaſonrwhy - 


rob X 3 When: 


proportion, to the quantity, of water evaporateck:: 
the ſecond. is, that thoſe ſalts Which are tlie mo 
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245 ELN OF THB 
When the ſolution of alt- petre and ſea. fal 
comes to be evaporated to ſuch n degree chat i 
contains as much ſea · ſalt as it ꝓoſſibly can, this fal 
muſt begin to cryſtallize, and continue to do ſo 
gradually as the evaporation advances. But he. 
cauſe at the fame time it does not contain as much 
ſalt· petre as it can hold, ſeeing it is capable of dil. 
ſolving a much greater quantity thereof when it is 
boiling hot than when it is cold, this laſt named 
ſalt will not cryſtallize ſo ſoon. If the evaporation 
were continued till the cafe of the falt - petre came Malliza 
to be the ſame with that of the ſea - ſalt, then the eeduc 
ſalt· petre alſo would begin to cryſtallize gradually eſe 
in proportion to the water evaporated, and the wo bis p 
falts would continue cryſtallizing promiſcouſly to- Me dif 
gether": but it is never carried ſo far; nor is it ever e ti 
neceſſary; for as the water cools it becomes more 
and more incapable of holding in ſolution the 
ſame quantity of ſalt-petre as when it was boiling 
FWW“ U. 1 0 60 
And then comes the very reverſe, with regard to 
the cryſtallizing of the two falts; for then the {alt 
petre ſhoots, and not the ſea- ſalt. The reaſon of 
this fact is alſo founded on what has juſt been ſaid. 
The ſea-ſalt, of which cold water will diſſolve as 
much as boiling water, and which owed its cryital- 
lizing before only to the evaporation, now ceaſes to 
cryſtallize as ſoon as the evaporation ceaſes; white 
the ſalt-petre, which the water kept diſſolved only 
becauſe it was boiling hot, is forced to ory{tallize 
merely by the cooling of the water. e 
When che ſolution: of falt-petre has yielded 25 
mary cryſtals of that ſalt as it can yield by cooling, 
it is again evaporated, and being then ſuffered t 
cob yields more cryſtals. And thus they continue 
evaporating and cryſtallizing, till the liquor wil 
afford no more cryſtals, It is plain, that as tht 
falr· petrei cryſtallizes, the proportion of dearfalt io 
the diſſolving liquor increaſes; and as a certal 
Eil! 3 quantity 
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wanity of warerevaporates alſo during ther time 


0 nployed in cryſtallizin g';the) faltspetre, = quantity 
al WW (ca-thit, proportioned to the water ſo evaporate” 
hy og, muſt cryſtallize im that time 3 and this 15 the: 
de⸗raſonuhy ſalt-petre is adulterated with a mixture 
ich k ſea· ſalta It dikewiſe follows that the laſt cryſtals 
i. r nitre, obtained from à ſolution of ſalt- petre 
ti nad ſea-falt, contain much more ſearſalt than the 
ned t, ff eic Bio? FC 4248 


From all that has been ſaid concerning the cryſ- 


ion 

me talization of - ſalt-petre and 1ca-falt, it is eaſy to 
the educe the proper way of purifying the former of 
ally dee two falts from a mixuire of the latter. For 
Wo is purpoſe the ſalt- petre to be refined need only 
to- e diſſolved in fair water. The proportion between 
verfWihe two ſalts in this ſecond ſolution is very different 
ore rom what it was in the former; for it contains no 


more ſea-ſalt than what had cryſtallized along with 
be ſalt-petre under favour of the evaporation, the 
reſt having been left diflolved in the liquor that re- 


uſed to yield any more nitrous cryſtals. 
alt- As there is therefore a much greater quantity of 
1 off al-petre than of ſea-falt in this ſecond ſolut on, it 
aid. s caly to evaporate it to ſuch a degree that a great 
e Leal of ſalt-petre ſhall cryſtalize, while much more 
ſtal of the water muſt neceſſarily be evaporated before 
s toy of the ſea-ſalt will cryſtalli ze. 
hie However, the ſalt-petre is not yet entirely freed 
on om all mixture of ſea-ſalt by this firſt purification; 
lize bor the cryſtals obtained from this liquor, in which 


ſea· ſalt is diſſolved, are ſtill encruſted, and; as it 


d rere, infected therewith : hence it comes, that; to 
ing "cine the ſalt-petre thoroughly, theſe! cryſtalliza- 
d ons muſt be repeated four or five times. 
io The ſalt-petre men commonly content themſelvss 
wil rich cryſtallizing it thrice; and call the proquee 
the l- petre of the firſt, ſecond, or third ſhoot; c- 
It g ording to the number of cryſtallizations it has uns- 
0 lergone. But cheir beſt reſined ** 
1 4 nn · at 


that of the third: ſhaoting, is not vet 0 e pure: 
1 that. 


bye dn exp. riment at 1 , Much, accu- i 
: ſo that it muſt; be farthe ther puxil hed iy but Kill mere 
bythe 1anie oO Ep hee 3 yhic 
"The nitrous acid 3 Is: "not pure in the ca arihs ad 
ſiones from which it is extracted. of is Combined ſat 
partly with the very earth in- which it is formed, =” 
3 ttly with 5 volatile Alkali produced by pu- 
trèfaction of the vegetable or animal matters that 1e! 
concurred to its generation, A fixed alkali and 1 th 
quick-lime are added to the lixivium of a nitrous Th 
earth, in order to decompoſe the nitrous ſalt form. ane 
ed in that earth, and to ſeparate the acid from the un 
volatile alkali and the abſorbent earth with which! 
it is united: thence comes that copious ſediment pant 
which appears in the lye at 'the beginning of the 11 
evaporation. Theſe matters form with that acid abet 
true nmitre, much more capable than the original 7 
nitrous falts of cryſtallization, detonation, and the "60 
Qther Properties which are eſſential thereto, "The; 
baſis of nitre is ther fore a fixed alkali mixcd with 
a little lime. 
The mother of nitre, which will yield no more. 
cryſtals, is brown and thick; by evaporation over 
a fire it is further inſpifſated, and becomes a dry, 
ſolid body; which — being left to itſelf ſoon 
gives, and runs into liquor, This water ſtill con- 
tains a good deal of nitre, ſea-ſalt, and the acids 
of theſe ſalts united with an abſorbent earth. 1 4e 
contains moreover a great deal of a at. ANG mat-W te. 
ter, which prevents its cryſtallizing. Poly 
All faline ſolutions in general, after having 4 
yielded a certain quantiiy of cr yſtals, gro thick, Ak 
and refuſe to part with any more, though they fil p 
contaſn "wack ſalt. They are all ealted mathe! 158 * 
tert ds Well as that Vile! ath yiek [ded te "oh 
moths „Waters of diffärent ſalts may br pre ihe 15 
Je 5 ace uſctul enqt lies, „ 4117 1 
n Won lebte fs bug i 910 91 du 
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1 a bed alla i be. mfreff withe 1 . mother of- 

rire, a COPIOUS: white Precipitate immediately falls, 

which being collected and dried is called Magnefia,, . 

This precipitate, is nothing but the abſorbent earth 

kat was 11 wick tlie nitroug acid, together 
ed Ih a good dea of the lime that was added, „and. 
©, Win: alſo united wien char. acid; from whi ch cher 
now 1c zarated: by the fred alkali, ON. 
i the uſual laws of alinities; ."- 

The vitriolic acid poured Ae of nitre 
ewſes- many acid vapours to rite, which are a com- 
pound of the nitrous and marine acids, that. is, aw 
un regia. On this occaſion alſo there falls a large: 
wantity of a White powder, which. is ſtill called 
lagneſia ; yet it differs from the former in that is 
$ not, like it, a pure abſorbent earth, but com- 
ined with: the vitriolie acid; 1 K 
An aqua regis may alſo be rm from nitrous 
artis by the force of fire x TIL: 58 BED... 
) ay addament,.. In. 2 
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dry, 1 
* PROCESS ll. 1 ſabe 
acids 8 t. 5 K 
1 (decompoſe * tre 0 "he Phls OY 10 
mat: ed by Charcoal. . K. e 
* "orchreſtum. | y 
. 2 Ant IS Ki fr \ 
1 AKE , the ATE TEES. d. S N 
wn | into. za large crucible, which itim rv hal. 103 
me (90h the erueſble in 2 common furnace; and. den 


nd.it with coals. When it .is;red-hot the na 
melt, and become as fluicl as water. 
W into the crucible: a {malt quantity af cl 
Guſt : the nitre and the —— will imme» 
Adel 
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diately deflagrate with violence ; 3 5 a great com- 
motion will be <raiſed; Aecempabied with a conſi. 
N hiſſing, and abundance of black ſmoke 
As the charcoal whites, the detonation will abate, 
and ceaſe entirely as ſoon 4s the cqal is quite con 
ſumed: $35. % 2. 1 ewe, 101 D334 UG: $1091, 
Then s inty. che crteible che ſame quantit 
of charcoal · duſt as before and the ſame phenome 
na will be repeated. Let this coal alſo be conſum 
ed: then add more, and go on in the fame manne; 
till you can excite no further deflagration; alway 
obſerving to. let the burning coal be entirely con 
ſumed before you add any freſh, When no defla 
gration enſues, the matter 50 wo in n the crucib 
— have — much of. its elan, 


OBSERVATIONS. 


Nitre will not take 1 Anieſt che inflammab! 
matter added to it be actually burning, or the nit 
Itſelf red-hot, and ſo thoroughly ignited as imme 
diately to kindle it. Therefore, if you would pr 
cure the detonation of - nitre with charcoal, 
make uſe of cold charcoal, as in the proceſs, 
nitre in the crucible muſt be red-hot, and in pei 
fect fuſion: but you may alſo uſe live coals, 2 
| 8 5 the nitre heed not be red-hot. 
Katz proper that the crucible uſed in this expe 
ilar ſhould be only half full; for during the det 
nation its contents ſwell, and might run over wit 
but this precaution. For the ſame reaſon the „ 
5 coal; .duſt is to be thrown in by little and little; 1 
that firſt put in muſt be n conſumed beſo 
48 Vfreſh be/added:<)} ff, Gee NM, 
a Phe matter remaining in we erucible ford 
1b 
et is 2 very ſtrong fixed alkali Being e 
to the air it quickly attracts the mot 
"I eof, and runs into'a liquor, It is called al 


ah Jed, lie, or to N 0 n nitre alk 


b ff 113 * , [14,2 3£1t3L UN 
Hae: l 
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1 Joiy a3iv 
ined by other: inflammable matters, nitre fixed. by 
arcohl. I V 40 Shand Be is RA 
ect this alkali is not abſolutely, pure. ; It 
{ill contains a portion of the nitre that hath not 
deen decompoſed : for when there remains, but a 
lil of this ſalt mixed with a great quantity of 
me Alkali, which, is not inflammable, the alkali in ſome 
um meaſure ſhelters it, coats it over, and obſtrudts that 
ane immediate contact with the inflammable matters ap- 
way fl ed, which is neceflary-to-make it deflagrate. 
con If the fixed alkali be deſired perfectly free from 
efla iy mixture of undecompoſed pure, the fire about 
eib ue crucible muſt be conſiderably increaſed as ſoon 
s the detonation: is entirely over; the matter muſt 
he made to flow, which requires a much ſtronger 
heat than would melt nitre, and kept thus in fu- 
fon for abont an hour. After this no perfect ni- 
tre will be found therein: for the little that was 
left, being unable to abide the force of the fire, as 
mm not being extremely fixed, either is entirely dif- 
pated, or loſes its acid, which | is carricd off. by the 
wolence of the heat. 
Fixed nitre contains alſo a portion of the earth 
that conſtituted the baſis of the nitre, which is no 
other than the lime employed in its. cryſtallization, 
vr elſe ſome of the earth with which its acid. was 
originaly combined, and which it retained inge 
e der fallizing. When nitre is deflagrated with. eh 
r with matters. ; as produce aſhes, theſe aſhes. likewiſe Fur- 
e chi a certain quantity. of earth, which mixes with 
es à bf fixed alkali. To ſeparate. theſe. ſeveral. earths 
beo kom the, alkali, RES more is requiſite than to 
Tet it run per diliquium, or to LN ig A Fier, 
frer ud filter , the u a e flats wic 
ang ee Uhatever is, faline will paſs, through 1 8 
oil de MSF, and. .the FFarthy Pak will 1 8 
| 17 
oy Juxing 


I, 5 3 
101 1 1K 0 47 * 
Fayed 


m- 
li- 
ke. 
ates 
on 


tity 


The RE acid is not: only 1ÞA 
2 be deflagration of the nitre, due is even 


i 


' , 
* ” T , , * _— - __ a 
26: OF THE | 
$2 1 | 4 


and perfectly decompoſed. The ſinoke that xi, 
during the operation has not the leaſt odour of , 
acid. Its nature may be accurately examined 
:catching it in proper veſſels, and condenſing it int 
a liquor. ele S TUG wo 
Nitre differs from ſulphur, and from all oth; 
inflammable bodies whatever, in this, that the fre 
acceſs of the air is indiſpenſably neceſſary to mal 


ty of 
i quld 
100S ' 
om 
othil 
Cc 
Nit. 


cans 


* 


any of the others burn; whereas nitre, and nitr os 

-- only, is capable of burning in cloſe veſſels: an N 

this property furniſhes us with the means of col F F 

lecting the vapours which it diſcharges in deflagr; 7 10 
tion. N | 

ptre, 


For this purpoſe, to a tubulated earthen reto| 
you muſt fit two or three large adopters : ſet th 
retort in a furnace; and under it make a fire ſuf 
cient to keep its bottom. moderately red. The 


MO « 
here 
lame. 


take a ſmall quantity, two or three pinches for e Yo 
ample, of a mixture of three parts of nitre vir ni 

one of charcoal-duſt, and drop it into the eto hl: 
through its tube, which muſt be uppermoſt, au was 

immediately ſtopped cloſe, A detonation inſtand Inti 
: enſues, and the vapours that riſe from the infla "ll 
ed mixture of nitre and charcoal, paſſing irit. 
through the neck of the retort into the adopters E. 
eirculate therein for a while, and at laſt condeni ente 
into a liquor. TS he No 
When the detonation is over, and the vapour. 
- condenſed, or nearly fo, drop into the retort ant. e 
ther equal quantity of the mixture; and repeat it 
till you find there is liquor enough in the recipe. k. 
to be examined with caſe and accuracy. This liquo 2 
is almoſt inſipid, and ſhews no tokens of acid Fh 
or at moſt but very flight ones. It is called chen 
of nitre Er roo 
13 fr 3 2 a ſy 10 perceive why ſeveral adopter $ arent Mu 


quired in this experiment, and why a very {mil 


-quantity'of the mixture muſt be introduced it, 
the retort at once. The exploſion, and the quan 
N : : £208 
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of air and vapours diſcharged on this occaſion, 
would quickly burſt che nellen if all theſe prec au- 
ons were eng to This plainly appears 
om thefterriple effect 7 pa gun- powder, which is 
othing but a compoſition of nitre, fulphur, and 
coal. fl lg 

Nitre is ks decompoſed and takes fire by the 
cans Of ſulphur ; ; but the circumſtances and the 
cult differ widely. from thoſe produced therewith 
y charcoal, or any other inflammable body. 

Nitre deflagrates with ſulphur an account of the 
phlogiſton which the latter contains. If one part 
if ſulphur be mixed with two or three parts of 
titre, and the mixture thrown by little and little 
to a red-hot crucible, upon every projection 
here ariſes a detonation accompanied with a vivid 
lame, 

The vapours diſcharged on' this occaſion have 
the mingled ſmell of a ſulphureous ſpirit and ſpirit 
f nitre ; and if they be collected by means of a 
bulated retort, and ſuch an apparatus of veſſels 
s was uſed in the preceding experiment, the liquor 
ontained 1n the recipients is found to be an actual 
nixture of the acid of ſulphur, the ſulphurequs 
hirit, and the acid of nitre; the firſt being in 
eater quantity than the other two, and the ſecond 
eater than the laſt. 

Nor is the remainder after detonation. a fixed 
kali, as in the former experiments; but a neutral 
alt, conſiſting of the acid of ſulphur combincd 
vich the alkali of nitre ; a ſort of vitriolated Lal - 
Ted in medicine by the name of al fe 4 
hre ame, 2 4 | 1 
There ar Fo nA two eſſential Or 
wen this "ac experiment and the preceding or L. 
What remains. after the deflagration of niütte th 
ſlphur; 18 not. bxed alkali : and. mgrcorger wy .the 
WOULS, f mitted 1 the « qperation are, impreg nated 
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the caſe when nitre is decompoſed by any ot 
inflammable matter which contains no vitrig} 
e 
Ihe reaſon of theſe, differences; is naturally d 
ducible from what hath been already ſaid concert 
ing the properties of the vitriolic and nitrous acid 
We have ſeen that by burning ſulphur its acid! 
not decompoſed, but only ſeparated from its phi, 
giſton. We allo know that its acid has a oreq 
affinity with fixed alkalis, Theſe things bein 
granted, it follows that, as ſoon as the nitrous ad 
quits its alkaline baſis, by deflagrating with th 
phlogiſton of the ſulphur, the acid of this ver 
ſulphur, being ſet at liberty by that deflagratio 
muſt unite with the alkaline baſis deſerted by th 
acid of nitre, and therewith form a neutral {al 
Hence, inſtead of a fixed alkali, we find at theen 
of the operation a ſort of vitriolated tartar ; th 
acids of ſulphur and of vitriol being the ſame, ; 
is evident from what hath been above ſaid concert 


ing them. | vil 
In order to diſcover the cauſe of the other phiM;.4:« 
nomenon, we mult recollect two things advance nder 
in our Elements of the Theory; to wit, that Hie n 
affinity of the vitriolic acid with fixed alkalis laſs 
greater than that of the nitrous acid; and again 
that the nitrous acid is not capable of combin ge. 
and taking fire with the en. but when it uin 
in the form of a neutral ſalt, that is, when it Ha fm. 
united with ſome alkaline, earthy, or metallic MRIert 
. 'fis. If theſe two principles be applied to the ee vin 
In queſtion, che ſolution is eaſy and natural. Tos ca 
Lin che, deflagration of nitre with ſulphur, the on 
+ giſton/is not the only fubſtance capable of tepar ln, 
ing the nitrous acid from its baſis: the acid of l denſ 
ſulphur, more and more of which is ſet at be. 
as the p ogiſton is conſumed, is alſo capable of Mo 
duc ing the ſame effect; but with this differen 


that the portion of the nitrous acid which 0 4 
- tache 


\ched from, its alkali by the phlogiſton, is at the 
me inſtant ſet on fire and decompoſed by that 
mon; whereas the portion thereof which is ſepa- 
ted by the vitriolic acid, being when ſo ſeparated 


7 > incapable of uniting with the phlogiſton, and of 
cr uming therewith, is preſerved entire, and riſes 
1 rapours, together with that portion of the vi- 
donc acid which could not unite with the baſis of 
phi the nitre. DL 4s 3 | | 
greg 

bein : 2 e 
yi ll ? | 
| th 


PROCESS II. 


7 dccompoſe Nitre by means e the Vitriolic Acid. 
The Smoking Spirit of Nitre. Sal de duobus. The 1 
Purification of Spirit Mitre. 1 


8 


TAKE equal parts of well puriſied nitre and 
1 green vitriol: dry the nitre thoroughly, and 

bruiſe it to a fine powder. Calcine the vitriol to 

redneſs :; reduce it likewiſe to a very fine powder; 

and mingle theſe two ſubſtances well together. Put | 

the mixture into an earthen long-neck, or a good | 

glaſs retort coated, of ſuch a ſize that it may be bur 

half full. 0 | 
get this veſſel in a reverberating furnace covered 

vith its dome; apply a large glaſs receiver, having 

a {mall hole in its hody, ſtopped with a little lute. 

Let this receiver be accurately luted to the retort 

Vit the fat late, and the joint covered with a ſlip 


ol of canvas ſmeared with lute made of quicklime and | 
1" le white of an egg. Heat the veſſels very Fan 
f , ally, The receiver will ſoon be filled, with very 


denſe red vapours, and drops will begin to diſtil 
from the noſe of the retort. enn 
Contmne the diſtillation, encreaſing the fire à lit- 
lle when you obſerve the drops to follow each other 
iS it IFN ; | TY 2 OY 380 but 
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but ſlowly, ſo that above two this of a min... N 
paſſes between them ; and, in order to let out 0 fectly | 
redundant vapours, open the ſmall hole in the e 
ceſver from time to time. Towards the end of th _ 
operation raife the fre ſo as to make the retort re rid t 
Wben you find that, even when the retort is red tontal 
hot, nothing more comes over, unlute the recen t 5 
er, and without delay pour the liquor it contain Ky 
into a cryſtal bottle, and cloſe it with, a cryſtal ſtop Th 
ple ground in its neck with emery, This liquo * g 
will be of a reddith yellow colour, ſmoh ing excec gat, 
ingly, and the bottle containing it will be conſtant ding, 
ly filled with red fumes like thoſe obſerved in th by 
receiver. ues 
| ceiver 
OBSERVATIONS. pb 

The vitriolic acid having a greater affinity wit E 
fixed alkalis than with any other ſubſtance, thi 9 
phlogiſton excepted, and being in the vitriol united 11 8 
with a ferruginous baſis, will naturally quit that ba 44 tl 
ſis to join with the fixed alkali of the nitre ; thi no: 
acid whereof being weaker than the vitriolic, a the " 
we have already obſerved on ſeveral occaſions, mul W 
needs be thereby expelled from its baſis. The ni nals 
tre therefore is decompoſed by the vitriol, and 1M: 5, 
acid being ſet at liberty, is carried up by the for! vitric 
bt the fire. "Ty 
Indeed the nitrous acid; being thus ſeparateſ ure 
from its alkaline baſis, might be expected to con 1 
dine with the ferruginous baſis of the vitriol: bu ea w 
as it has, like all other acids, much leſs afhoi te 
ith metallic ſubſtances than with alkalis, even Mun be 
moderate degree of fire is ſufficient, to ſeparate ro 
15 them. Moreover, this acid hath either nd tart} 
ect, or very little, upon iron that has loſt much pass 
of fis Duet on by contracting an union with aire: 
e which is the caſe of the Sarnen baſis Oo t 


fol. wy" 
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nut al dephlegmared, and vaſtly Tnoking 5 5 of 
th ire is obrained. If the precautions of ery, the 
re 10 


acid that comes over, greedily. attracting the water 
contained in theſe ſalts, will be very aqueous, will 


wt ſmoke, and will be almoſt colourleſs, with a 
«ery light tinge of lemon, 


aun The fumes of highly concentrated ſpirit of ni- 
top re, ſuch as that obtained by the above els are 
5 ght, corroſive, and very dangerous to the lungs; 


being no other than the moſt dephlegmated part of 
the nitrous acid. The perſon therefore who un- 
utes the veſſels, or pours the liquor out of the re- 
xiver into the bottle, ought with the greateſt cau- 
tion to avoid drawing them in with his breath; and 
for that reaſon ought to place himſelf fo that a cur- 
rent of air, either natural or artificial, may carry 
them off another way. It is alſo neceſſary that 
are be taken, during the operation, to give the 
rapours a little vent every now and then, by open- 
ing the ſmall hole in the recipient; for they are ſo 
elaftic, that, if too cloſely confined, chey wil burkt 
the veſſels. 

When the operation is over, you will find a red 
maſs at the bottom of the retort, caſt as it were in 
à mould. This is a neutral falt of the nature f 
riolated tartar; reſulting from the union of the 
acid of the tr il with the alkaline baſis of the 
ure," -* © - 

| The ferruginous baſis of the vitriol, which 1 58 
ed with this falt, gives it the red colour. "To ſepa> 
nite it therefrom,” you muſt pulverize it, difſolye it 
in bo; img water, and filter the ſolution ſeveral tines 


te! through - brown paper ; becauſe the OS 
tfarth of the vitriol is 10 fine, that ſomiè 6 

nuc ass throu gh the firſt time. When the ſolution is 

* dery clear, Fand depoſites no ſediment, let it In ſee 


0 thoot, and -i will yield cryſtals of vitriolate 
x T 1 _ 9 
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tar; to dc chymiſts have given th peruliu tt 
of ſal de duobus. 
In this caput mortuum we frequently find, beide 
tha ferruginous earth of vitriol, a portion of nitre 
and vitriol not decompoſed; cher becauſe the tw, 
falts were not thoroughly mingled, or becauſe the 
fire was not raiſed high cnough towards the end of 
the operation. 
Nitre may alſo be decompoſed, and its acid oh 
tained, by the interpoſition of any of the other yi 
triols, alums, gypſums, boles, clays; in ſhort, b 
means of any compound in which the vitriolic acic 
is found, provided it have not a fixed alkali for it 
baſis. 
Ihe diſtillers of aqua fortis, who ok large 
quantities at a time, and who uſe the leaſt charge 
able methods, do their buſineſs by the means of 
earths impregnated with the vitriolic acid; ſuch as 
clays and boles. With theſe earths they accurateh 
mix the nitre from which they intend to draw thei 
Fpirit : this mixture they put into large oblong 
earthen pots, having a very ſhort curved neck unte. 
which enters a recipient of the fame matter anWWMpnitrio] 
form, Theſe veſſels they place in two rows oppoMrcfira 
fite to each other in long furnaces, and cover them hold 
over with bricks cemented . with Windfor-loangl Th 
which ſerves for a reverberatory : then they lige 
the fire in the furnace, making it at firſt very mall er be 
only to warm the veſſels ; after which they throuririo| 
in wood, and raiſe the fire till the pots grow quit hat 
red-hot, in which degree they keep it up till timed 
diſtillation i is entirely finiſhed, exper; 
The acid of nitre may alſo be ſeparated fronſexper: 
- Its baſis by. means of the pure vitriolic acid. Folly 
this — the nitre from which you mean to He pet 
tract the acid mult be finely pulverized, put into WW Th. 
Maſs retort, and a third of its weight of concengggery 
trated oil of vitriol poured on it: the retort muſſi¶ The y 
be placed in a reverberating furnace, and a * vadu 
de ' | 
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ire that uſed in the preceding operation, expediti- 
oully applied. 1 7 ? 3%: : dr | +" 
As ſoon as the oil of vitriol touches the nitre, 
de mixture grows hot, and copious red fumes: 
begin to appear: ſome. drops of the acid come 
wer even before the fire is kindled in the fur- 
e. . bi een 81 
On this occaſion the fire muſt be moderate; be- 
caule the vitriolic g acid, being clogged by no baſis, 
its upon the nitre much more briſkly, and with 
nuch greater effect, than when it is not pure. 
This operation may be performed by a ſand heat; 
which is a ſpeedy and commodions way of obtain - 
ing the nitrous acid. In other reſpects the precau- 
tions recommended in the preceding experiment 
nuſt be carefully obſerved here, both in diſtilling 
the acid and in taking it out of the receiver. 

The ſpirit of nitre extracted by this method 1s as 
ſtrong, and ſmokes as much, as that obtained by 
alcined vitriol, provided the oil of vitriol made 
uſe of be well concentrated ; but it is generally 
ninted by the admixture of a ſmall portion of the 
nitriolic acid, which, having no baſis of its own to 
reſtrain it, is carried up by the heat before it can lay 
hold of the bafis of the nitre, 8 ohh 
There are ſeveral experiments in chymiſtry that 
ſucceed equally well whether the nitrous acid be 
or be not thus adulterated with a mixture of the 
nriolic acid; but there are ſome, as we ſhall ſee, 
that will not ſucceed without a ſpirit of nitre ſo 
mixed, If the acid be diſtilled with a view to ſuch 
aperiments, it muſt be kept as it is. But molt 
aperiments require the ſpirit of nitre to be abſo- 
utely pure; and if it be intended for ſuch, it muſt 
de perfectly cleanſed from the vitriolic taint.. 
This is eafily effected by mixing your ſpirit with 
ery pure nitre, and diſtilling it a ſecond time 
the vitriolic acid, with which this ſpirit of nitre 
8 adulterated, coming in contact with a great q 


* 
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tity of undecompoſed nitre, unites wich its pg 
baſis, and expells : a : proportibnable, quantity of the 
nitr ous acid. 

In the retort made Uſe of” to diſtil the nitrous 
acid, by means of the pure vitriolic acid, 1 is found 
a caput mortuum differing from that left after the 
diſtillation of the ſame acid by the interpoſition 


erapc 
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mids, 
and t 
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of vitriol, in as much as it contains no red ferru- 991 
ginous earth. This is a very white ſaline masz 721 
moulded in the bottom of the retort : if go 
pound it, diſſolve it in boiling water, and evaporate be ir 
the ſolution, it will ſhoot 1 into cryſtals of vitriolat- of 0 
ed tartar: ſometimes alſo it contains a portion of. . e 
undecompoſed nitre, which ſhoots after the vitri- Wai 
olated tartar, becauſe it is much more ſoluble in 
Water, 
A- AIDE RA. 
an vich 
1 n Its na 
goo Cc err. . * 
| in th 
Of the MARINE ACID, there 
. „ found 
6 3 — tc: 
: are b 
I7 lit 
„ n I, "om 
In 
To extract Sea- Sali from Sea-Water, and ef om Prins, 
ji „ e, Salt. of ſe 
dg rin oe 
1 LITER the ſalt water from which k you inte ad 
to extract the falt : evaporate it by boiling ug 2 
yourſee on its ſurface a dark pelliele: this. confi ff. 
wholly of little cryſtals of falt juſt beginning tc bot: 
Moor: mow Lacken _ _ nat the brine 14) 4 
11 did u 4. „ exaporat S, 
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emporate more ſlowly, and without any agitation. 
The cryſtals, which at firft were very ſmall, will 
become larger, and form hollow truncated pyra- 
mids, the apices whereof will point downwards, 
nd their baſes be even with the ſurface of the li- 
Theſe pyramidal cryſta's are only collections of 
all cubical cryſtals concreted in this form. When 
they have acquired a certain magnitude they fall to 
the bottom of the liquor. When they come to 
be in ſuch heaps as almoſt to reach the ſurface 
of the liquor, decant it from them, and continue 
the evaporation till no more cryſtals of ſea- ſalt will 
ſhoot, | EN | 


S. 
*- 


OBSERVATIONS. 
The acid of ſea- ſalt is ſcarce ever found, either 


in ſea · water or in the earth, otherwiſe than united 
vich a fixed alkali of a particular kind, which is 
is natural baſis; and conſequently it is in the form 
of a neutral ſalt This ſalt is plentifully diſſolved 
in the waters of the ocean, and when obtained 
therefrom bears the name of ſea- ſalt. It is alſo 
found in the earth in vaſt cryſtalline maſſes, and is 
then called ſal. gem: ſo that ſea- falt and ſab gem 
ire but one and the ſame ſort of ſalt, differing ve- 
7 little from each other, except as to the places 

mere they are found. 
In the earth are alſo found ſprings and foun- 
tans, whoſe waters are ſtrong brines, a great deal 
f ſea-falt being diflolved in them; Theſe ſprings 
ther riſe directly from the ſea, or run through 

ſome mines of :ſal-gem, of which they: take; up 
Juantity in their paſſage. ee s 
As the ſame, or at leaſt nearly the ſame, quantity 
bt ea ſalt will continue diſſolved in cold water as 
viling water will take up, it cannot ſhoot, as gitxe 
"Xs, by the mere cooling of the water in which it 
is 


rl 


Z » * , : - ' « das CY 0 * f _ 
as. a of, ts - 
* - — P l * band Ee * 9 . Q 


— 
-- 


%% )7. ELEMENTS OF THE | 


k diſſolved: it cryſtallizes only by the means of, 
vaporation, which continually leflens the propor- 
tion of the water to the ſult ; ſo that it is always ca] 
pab:e of containing juſt ſo much the leſs ſel. ſalt 
the more there is cryitallized;' | 
The brine ſhould not boil after you perceive the 
ellicle of little cryſtals beginning to form on is 
—— for the calmneſs of the liquor allows them 
to form more regularly, and become larger. Nor 
after this ſhould the evaporation be hurried on tod 
faſt ; for a ſaline cruſt would form on the liquor, 
which, by preventing the vapours from being car 
_ ried off, would obſtruct the cryſtallization, 
Tf the evaporation be continued after the liquo 
ceaſes to yield any cryſtals of ſea- ſalt, other cryſtal 
will be obtained of an oblong - four-fided form 
which have a bitter taſte, and are almoit always 
moiſt. This ſort of falt is known by the name ol 
Epſem ſalt, which it owes to a falt ſpring in Eng 
land, from the water of which it was firſt extract 
ed. This ſalt, or rather ſaline compound, is : 
£cangeries of Glauber's ſak and ſea- falt, in a mannet 
confounded together, and mixed with ſome of thi 
mother of ſea-falt, in which is contained a kind o 
biruminous matter. Theſe two neutral ſalts, whic 
conſtitute the Epſom ſalt, may be eaſily ſeparate 
from each other, by means of cryſtallization only 
Epſom falt is purgative and bitter; and therefor 
named Sal Catharticum amarum, or bitter purgin 
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There are different methods uſed in great work bY. 
for obtaining ſea-ſalt out of water in which it Ny 
diſſolved. The ſimpleſt and eaſieſt is that pradtile 0 a= 
in France, and in all thoſe countries which are nc | oy 
colder. On the ſea- ſliore they lay out a fort 0 Nha 
broad ſhallow pits, pans. or rather ponds, wWhid el 
the ſea fills with the tide of flood. When the ponc his n 
are thus filled, they ſtop their communication wit 45 
the ſea, and leave the water to evaporate * uch 
9 Deinen | 31 dc. 4. 1s , 
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beat of the ſun 3 by which means all the falt con- 
nined in it neceſſarily cryſtallizes. Theſe pits are 
called Salt ponds. Salt can be made in this way in 
the ſummer- time only; at leaſt in France, and o- 
ker countries of the ſame temperature: for during 
he winter, when the ſun has leſs power and rains 
we frequent, this method is not practicable. 

For this reaſon, as it often rains in the province 
of Normandy, the inhabitants take another way to 
extradt ſalt from ſea-water. The labourers employ- 
ed for this purpoſe raiſe heaps of ſand on the 
ſhore, ſo that the tide waters and drenches them 
hen it flows, and leaves the ſand dry when it ebbs, 
During the interval between two tides of flood the 
ſun and the air eaſily carry off the moiſture that 
was left, and ſo the ſand remains impregnated with 
al the falt that was contained in the evaporated 
Water, Thus they let it acquire as much ſalt as it 
can by ſeveral returns of flood, and then waſh it 
out with freſh water, which they evaporate over a 
ire in leaden boilers. e 
To obtain the ſalt from brine- ſprings, the water 
need only be evaporated: but as ſeveral of theſe 
prings contain too little ſalt to pay the charges that 
yould be incurred, if the evaporation were effe&t- 
« by the force of fire only, the manufacturers 
hre fallen upon a leſs expenſive method of getting 
d of the greateſt part of the water, and preparing 
be brine for cryſtallization, in much leſs time, and 
with much leſs fire, than would otherwiſe have 
deen neceſſary. 63+ $5] 81 102 
The method conſiſts in making the wates full 
rom a certain heighth on a great many ſmall ſpars 
J wood, wich divide it. into particles like Yam! 
[ his is performed under ſheds open to all the was; 
ach paſs freely through this artificial ſfiower, By 


means the water preſents to the air a great ex» 
lent of ſurface, being . indeed reduced almoſt en- 
ly to ſurface, and the evaporation is carried on 

. | with 
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with great eaſe and expedition. The water is ra of 
by pumps to the heighth from which it is intended m 


to fall“. tio 
24 5 $4 7&6 © of 
# the 
PROCESS. 0. * 
| | (6 loy 
«tt | | u thr 
Experiments concerning the decompoſition of (ca-ſalt Wi is 1 
y means of the phlogiſton, Kunckel's P hoſpharug ab 
Y | Wo 1 77 _ - F » | H par 
90 EF pure urine that has fermented five or u 6 
** days take a quantity in proportion to th alfc 
* quantity of phoſphorus you intend to make: ii ter 
requires about one third part of a hogſhead t. anc 
«© make a dram of phoſphorus. Evaporate it ii du. 
iron pans, till it become clotted, hard, black,“ its 
* and nearly like chimney- ſoot; at which time i“ anc 
vill be reduced to about a ſixtieth part of its it, 
„ riginal weight before evaporation. 74 
When the urine is brought to this conditio rati 
put it in ſeveral portions into fo many iron pots be 
© unde? which you muſt keep a pretty briſk firq the 
“ ſo as to make their bottoms red, and ſtir it in tor! 
* ceſiantly till the volatile ſalt and the fetid oil b wh 
* almoſt wholly diffipated, till the matter ceaſe ii deg 
*'emit any ſmoke, and till it ſmell ike peach-blolghF* exc: 
* ſoms. Then put out the fire, and pour on th F 
„ matter, which will now be reduced to a powder full 
* ſomewhat more than twice its weight of war Giſt: 
% water. Stir it about in this water, and leave ' hind 
© to ſoak therein for twenty four hours. Poul! face 
ao ion port Ye — Thi 
The Marquis de Montalembert, in a memoir read before tl birc 
acadery of Sciences, propoſes a new method of effecting theſe f eaſi! 
porations, together with ſome conſiderable improve ments in ih ind 
ructure and diſpoſition of the buildings neceſſary for bat putpe . 8 
They are called by the French Batiments de Graduation ; which m. | 1 
| the 


properly enough be rendered B/i nebouſes. . 
= co , ; « 0; | 


* 8 4 4 
: K * SF, \ th 
l 


PRACTICE7QF-CHYMISTRY. 26; 


orf the water by inclination; dry the drenched 
matter, and pulyerize it, The previous calcina- 
« tion carries off from the matter about a third 
& of its weight, and the lixiviation waſhes out half 
4 the remainder, _ in S . « 

« With what remains thus calcined; waſhed, 
« and dried, mix half its weight of gravel, or yet 
low freeſtone raſped, having ſifted out and 
thrown away all the fineſt particles. River - ſand 


is not proper on this occaſion, becauſe it flies in 
a hot-fire. Then add to this mixture a ſixteenth 
„ part of its weight of charcoal, made of beech, 
u or of any other wood except oak, becauſe that 
the” alſo flies. Moiſten the whole with as much wa- 


ter as will bring it to a ſtiff paſte, by working 
and kneading it with your hands: now intro- 
duce it into your retort, taking care not to daub 
its neck, The retort muſt be of the beſt earth; 
and of ſuch a ſize, that when your matter is in 
* it, a full third thereof {hall ſtill be empty. 

Place your retort, thus charged, in a reverbe- 
rating furnace, ſo proportioned, that there may 
be an interval of two inches all round between 
the ſides of the furnace and the bowl of the re- 


t in tort, even where it contracts to form the neck, 
bc which ſhould ſtand inclined at an angle of ſixty 
ſe (degrees. Stop all the apertures of the furnace, 
blog except the doors of the tire-place and ath-hole. + 


Fit on tothe retort a large glaſs ballon two thirds 
full of water, and lute them together, as in 
diſtilling the ſmoaking ſpirit of nitre. In the 
' hinder part of this ballon, a little above the ſur- 
face of the water, a ſmall hole muſt be bored. 
' This hole is to be ſtopped with a ſmall peg of 


re th birch- wood, which . muſt ſlip in and out very 
oy clily, and have a ſmall knob to prevent its fall- 
roo ing into the ballon. This peg is to be pulled out 


from time to time, that by applying the hand to 
the hole it may be known whether the air, ra- 


& 
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reſied by the heat of the retort, iſſues out win 
* too. much or too little force. 
If the air ruſhes out with too much rapidit 
* and with ahiſſing noiſe, the door of the ath-ho}, 
« muſt be entirely ſhut, in order to flacken che 
«© fire, If it do not ſtrike pretty ſmartly againſt th; 
e hand, that door muſt be opened wider, and large 
© coals thrown into the fire-place to quicken thy 
« fire immediately. 
“ The operation uſually laſts fonr and twenty 
* hours; and the following ſigns thew that it wi 
« ſucceed, provided the retort reſiſt the fire. 
Lou muſt begin the operation with putting 
& ſome unlighted charcoal. in the aſh-hole, and: 
little lighted charcoal at the door thereof, in or 
« der to warm the.retort very ſlowly. When the 
« whole is kindled, puſh it into the aſh-hole, anc 
e cloſe the door thereof with a tile. This moderate 
, heat brings over the phlegm of the mixture. The 
& ſame degree of fire muſt be kept up four hours 
after which ſome coals may be laid on the grate 
of the fire-place, which the fire underneath vi ca 
% kindie by degrees. With this ſecond heal | 
brought nearer the retort, the ballon grow: 
„ warm, and is filled with white vapours, which 
% have the ſmell of fetid oil. In four hours after 
<< this veſſel will grow cool and clear; and the 
*. you muſt open the door of the aſh-hole one inch 
& throw freſh coals into the fire-place —_ three 
< minutes, and every time ſhut the door of it, |: 
c the cold air from without ſhould ſtrike again 
< the bottom of the retort and crack it. 
When the fire has been kept up to this degret 
& for about two hours, the inſide of the ballon be 
&« pins to be netted over with a volatile falt of! 
A. fingular nature, which cannot be driven up bu 
© by a very violent fire, and which ſmells pret 
E ſtrong of peach-kernels. Care muſt be take 
«..that this concrete ſal do not ſtop the little hol 
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in the ballon: for in that caſe it would burſt, the 
« retort being then red-hot, and the air exceeding - 
iy rarefied. The water in the ballon, being heat - 
„ed by the vicinity of the furnace, exhales va- 


vift 


lity 
hole 


td, pours which diflolve this ſprigged ſalt, and the 
the ballon clears up in half an hour after it has cea- 


ſed riſing. 6 1 

In about three hours from the firſt appearance 
v of this falt, the ballon is again filled with new 
 yapours, Which ſmell-like ſal ammoniac thrown. 
6 upon burning coals, They condenſe on the fides- 
# of the receiver into a ſalt which is not branched- 


arge 
the 


ent 
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ting like: the former, but appears in long perpendi- 
nd e cular ſtreaks, which the vapours of the water do 
n or not diſſolve. Theſe white vapours are the fore- 
n th runners of the phoſphorus, and a little before 


and they ceaſe to riſe they loſe their firſt ſmell of ſal 


erat ammoniac, and acquire the odour of garlick. 
Tha As they aſcend with great rapidity, the little 
ours hole muſt be frequently opened, to obſerve whe- 
gratq ther the hiffing be not too ſtrong : for in that 


h wil 


caſe it would be neceſſary to hut the door of tire 
heat 


' ath-hole quite cloſe, Theſe white vapours con- 


Trovit ne two hours. When you find they ceaſe ri- 
v bc ding, make a ſmall paſſage through the dome, 
after by opening ſome of its regiſters, that the flame 
thc may juſt begin to draw. Keep up the fire in 
inch this mean ſtate till the firſt volatile phoſphorus. . 
thre begin to appear. WE. 

it, leg This appears in about three hours after the 
ga white vapours firſt begin to riſe, | In order to 


| diſcover it, pull out tt little birchen peg once 
every minute, and rub it againſt ſome” hot part 
of the furnace, where it will leave a trail of 


legret 


on be 


of light, if there be any phoſphorus upon it. 

1p bull Soon after you obſerve: this ſign, there will 
pret live out through the little hole of the ballon a 
take fiream of blueiſh light, which continues of à 


e hol 


4% (eater or: ſhorter extent to the end of the ope- 
] 
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ration. This ſtream or ſpout of light does no 


burn. If you hold your finger againſt it f ar 
twenty or thirty ſeconds, the light will adhere ta 
it; and if you rub that finger over your hand * 
« the light will beſmear it, and render it lum i» 
1. nous. 1 | BY: | Jil }» 10 Jed 
*« But from time to time this ſtreamer darts qu !c 
© the length of ſeven or eight inches, inapping co 
„and emitting ſparks of fire, and then it burn th 
all combuſtible bodies that come in its way il 
„When you obſerve this, you mult manage the 5 
'« fire very warily, and ſhut the door of the aſu ve 
“hole quite cloſe, yet without ceaſing to thro ne 
coals into the fire- place every two minutes, all 
he volatile phoſphorus continues two hours“ ba 
after which the little ſpout of light contracts t Ph 
*© the length of a line or two: and now is the tin tra 
6+ for puthing your fire to the utmoſt : immediate iI 
ly ſet the door of the aſh-hole wide open, thfon * bal 
billets of woad in'o it, unſtop all the regiſters 0 j cel 
* the reverberatory, ſupply the fire- place wit 4 ſw 
large coals every minute : in ſhort, for fix or ſe . bal 
6 ven hours all the inſide of the furnace muſt vt. [ti 
* kept of a white heat, ſo that the retort ſhall no. (ha 
„be diſtinguiſhable, 12 
** In this fierce extremity of heat the true pholil. der 
© phorus diſtills like an oil, or like melted wax WM. in 
© one part thereof floats on the water in the rec. ſon 
«© pient, the other falls to the bottom. At laſt i wh 
e the operation is known to be quite over whe. (er, 
t the upper part of the ballon, in which the vol, 10 
ce tile phoſphoros appears condenſed in a bl acki. en 
« film begins to grow red; for this ſhews that H. hay 
*« phoſphorus is burnt where the red ſpot appears tak 
e You muſt now ſtop all the regiſters, and ſhut . ter 
& the doors of the furnace, in order to ſmothe ok 
« the ſire; and then cloſe up the little hole in WH ; q 
&« ballon with fat lute or bees-wax. In this condi, = 
is 


tion the whole muſt be left for two days; be 
1 f 4 caun 
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« cauſe the veſſels muſt not be n till they. 
« are perfectly cold, leſt the phol phorus ſhould 
take fir. 

As ſoon as the fire is out, the ballon, which 
js then in the dark, preſents a moſt agreeable ob- 
« ject: all the empty part thereof above the water 
« ſeems filled with a beautiful blue light ; - which. 
continues for ſeven or eight hours, or as 1ong as 
the ballon Keeps warm, never diſappearing till 1 it 
" is cooled. 

« When the furnace is quite cold take out the | 
© veſſels, and ſeparate them from each other as 
© neatly as »ofſible. With a linen cloth wipe away 
all the black ſtuff you find in the mouth of the 
« ballon ; for if that filth ſhould mix with the 
* phoſphorus, it would. hinder it from being. 
tranſparent when moulded, This muſt be done 
* with great expedition: after which pour into the 
* ballon two or three quarts of cold water, to ac- 
* cclerate the precipitation of the pho; phorus that, 

„ ſwims at top. Then agitate the water in the 
* ballon, to rinſe out all the phoſphorus that may 
* ſtick to the ſides ; pour out all the water thus 
l „Haken and turbid, into a very clean earthen - 

pan, and let it ſtand till it grows clear. Then 
decant this firſt uſeleſs water, and on the black- 

* 11h ſediment, left at the bottom of the pan, pour 
" ſome boiling water to melt the phoſphorus ; 
* which thereupon unites with the fuliginous mat- 
ter, or volatile phoſphorus, that precipitated 
| „ with 3 it, both together forming a maſs of the co- 
| lour of ſlate. When this water, in which, you 
have melted the phoſphorus, is cool enough,” 
| lake out the pho; phurus, throw it into cold wa- 
| fer, and therein wry it into little bits in order 


to mould it. 2 
* 
Fg 


* Then take a matraſs, having a lon 

ſomewhat wider next the body than 

mouth: cut off half the body, ſo as to make a 
Z 3 «funnel 
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40 oiling water, and fill it with that water. In pe 
se » © g AL WHAL | Water. Into ſerva 
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Keep the water in the veſſel as hot as at firſt mat! 
till on taking out the tube you ſee the phoſphoWlence 
*« rus clean and tranſparent, Let the clear tube ppe: 
5 1 25 
cool a little, and then ſet it in cold water, where torts 
*« the phoſphorus will congeal as it cools, Wheu vare 
it is perfectly congealed, pull out the cork, and Allele 
with a ſmall rod, near as big as the tube, puſſi s he 
the cylinder of phoſphorus towards the mouth wð 
„ of the funnel, where the feculency lies. CU. x 
off the black part of the cylinder, and keep ii fy 
apart: For when you have got a quantity there m- 
© of, you may melt it over again in the ſame man cet 
* ner, and ſeparate the clean phoſphorus, which ui of 
4% ſtill contains. As to the reſt of the cylinder be 
od which 1s clean and tranſparent, if you. intend cou 
mould it into ſmaller cylinders, you may cut i ev. 
in flices, and melt it again by the help of boilia i ig; 
vater in glaſs tubes of {maller dimentions.” . up 
0 1 + Et x | kf EC TW Ph 
i Aries. we 
eee e ee Ae ven 
This proceſs for making phoſphorus is copie; lar 
ro the Memoirs of the Acadamy of Sciences fo [ec 
the er 2737; where it is deſcribed by M. Hellot dy 
i | ver 


wich ſo much accuracy, clearneſs, and bereit 
. | | 1 
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4at I thought I could not do better than tranſeribe 
without departing from the author's own expreſ- 
jons, for the' ſake of ſuch as may not have thoſe 
nemoirs. We ſhall take occaſion, in theſe ob- 
ervations, to point out ſome eſſential circumſtances 
{hich I have omitted in the deſcription of the pro: 
es, that I might not break the connection between 
he phenomena that happen in the courſe of this 


„te experiment, | | | | | * 
rom It is proper to obſerve, in the firſt place, that 
led ene of the moſt uſual cauſes of miſcarriage in this 


operation is & defect of the requiſite qualities in the 
retort employed. It is abſolutely necefſary to have 
hat veſſel made of the beſt earth, and ſo well made 
that it ſhall be capable of reſiſting the utmoſt. vio- 
knce of fire, continued for a very long time; as 
pears by the deſcription of the proceſs. The re- 
torts commonly ſold by potters, and other earthen- 
ware men, are not fit for this operation; and Mr. 
Hellot was obliged to ſend to Heſſe - Caſſel for ſuch 
; he wanted. 5 8 : . 

We ſhall in the ſecond place, obſerve with 
M. Hellot that, , beſore you ſet your retort in the 
furnace, it is proper to make an eſſay of your 
matter, to ſee if there be reaſon to hope for ſuc- 
ceſs. For this purpoſe put about an ounce there- 
of into a ſmall crucible, and heat it till the veſſel 
be red. The mixture, after having ſmoked, 
* ought to chop or crack without puffing up, or 
even riſing in the leaſt. From theſe cracks will 
' Hue undulating flames, white and blueith, darting 
' upwards with rapidity. This is the firſt volatile 
' phoſphorus, which occaſions all the danger of 
the operation, When theſe firſt flaſhes are o- 
ver, increaſe the heat of your matter by laying a 


op” large live coal upon the crucible. You will then 
es fo | lee the ſecond phoſphorus, like a luminous, ſtea- 
= dy vapour, of a colour inclining to violet, co- 
iſion 


vering the whole ſurface of the matter; it con- 
1 < tinues 


* 
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« dgues for a very long time, and diffuſes a ſn 
14 of garlick, which 18 the diſtinguiſhing odour. 0 


When this luminous vapour is entirely gone, 
pour the red hot matter out of the crucible upon 
© an iron plate. If you do not find one drop of falt 
jn fuſion, but that, on the contrary, the whole 
* falls readily into powder, *tis a proof that your 
“ matter was ſufficiently lixiviated, and that it 
contains no more fixed ſalt, or fea-falt, if you 
& will, than is requifite, If you find on the plate 
© a drop of ſalt coagulated, it ſhews that there i; 
* too much left in, and that there is danger 0 
© your miſcarrying in the operation; becaule the 
* redundant ſalt would corrode, and eat through 
© the retort, In this caſe your matter mult be 
© waſhed again, and then ſufficiently dried.“ 
Our third obſervation ſhall be concerning the fur- 
nace proper to be employed in this operation, 
This furnace muſt be ſo conſtructed, thatwithin 
narrow compaſs it may give a heat at leaſt equal 
to that of a glaſs-houſe furnace, or rather greater, 
eſpecially during the laſt ſeven or eight hours ot 
the operation. M. Hellot in his memoir gives an 
exact deſcription of ſuch a furnace. 
As certain accidents may happen in the courle 
* of the operation, ſome precautions are to be take 
« aginſt them. For inſtance, if the ballon fhould 
„ break while the phoſphorus is diſtilling, and an) 
of it ſhould fall on combuſtible bodies, it woul 
& ſet them on fire, and probably burn the labo 
©. ratory, becauſe it is not to be extinguiſhe 


nan, 
* without the greateſt difficulty. The furnace 
muſt therefore be erected under ſome vault, der 
% upon a bed of brick-work raiſed under ſom dere 
40 chimney that draws well: nor muſt any furni ave | 
e ture or utenſil of wood be left near it. It a It 0 
« tle flaming phoſphorus ſhould fall on a man f fo. 
legs or hands, in leſs than three minutes it vouq Rr 


* burl 


9 
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„burn its way to the very bone. In ſuch a caſe. 
nothing but urine will ſtop its progreſs. _ 

« Tf the retort crack while the phoſphorus is 
« diſtilling, there is an unſucceſsful end of your 
„operation. It is eaſy to perceive this by the ſtink 
of garlick which you wilt fmell about the fur- 
nace; and moreover, the flame that iſſues thro” 
« the apertures of the reverberatory will be of a 
beautiful violet colour. The acid of fea-falt al- 
„ways gives this colour to the flame of ſuch mat- 
ters as are burnt along with it. But if the re- 
tort break before the phoſphorus hath made its 
« appearance, its contents may be ſaved by throw- 
ing a number of cold bricks into the fire-place,. 
and upon them a little water to quench the fire 
at once.” All theſe uſetul obſervations we owe 
fo to M. Hellot. | 
The phoſphorus here deſcribed was firft diſcover- 
ed by a citizen of Hamburgh named Brandt, who 
vorked upon urine in ſearch of the philoſopher's 
tone. Afterwards two other ſkilful. chymiſts, who 
knew nothing more of the proceſs than that phoſ- 
porus was obtained from urine, or in general 
from the buman body, likewiſe' endeavoured to 
liſcover it; and each of them ſeparately did actual- 
make the diſcovery, Theſe two chymiſts were 
Kunckel and Boyle, in a 
The former perfected the diſcovery, and found 
but a method of making it in conſiderable quantities 
a time; which occaſioned it to be called Kunckes 
jſphorus, The other, who was an Engliſh gentle- 
nan, had not time to bring his diſcovery to per- 
kftion, and contented himſelf with lodging a vou- 
cher of his having diſcovered it in the hands of the 
ecretary of the Royal Society of London, who 
ave him a certificate thereof. ee 
Though Brandt, ſays M. Hellot, who had be- 
fore this ſold his ſecret to a chymiſt named 
Krafft, ſold it afterwards to ſeveral other per- 
6 {ons, 
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& ſons, and even at a very low rate; and thoug] 
„ Mr. Boyle publiſhed the proceſs for making it 
4 yet it is extremely. probable that both of the 
*« kept in their on hands the maſter-key : I mea 
« the particur management necefſary to make th 
« operation ſucceed; for till Kunckel found it out 
* no other chymiſt cver made any. conſiderah| 
% quantity thereof, except Mr. Godfrey Hankwitz 
an Englith chymiſt, to whom Mr. Boyle revealed 
the whole myſtery, 
. ** Nevertheleſs, continues he, we are very fat 
66 from alledging that all thoſe who have deſcribed 
© this operation meaned to impoſe upon the world 
«* but we conceive that moſt of them having ob 
© ſerved luminous vapours in the ballon, and'ſome 
© ſparks about the juncture of the veſſels, wert 
0 contented with thoſe appearances. And thus i 
« came to paſs, that, after Kunckel and Boyle 
died, Mr, Godfrey Hankwitz was the only chy 
© miſt that could ſupply Europe therewith; or 
which account it is likewiſe very well known by 
* the name of Angliſb phoſphorus 5 


Almoſt all the chymiſts conſider phoſphorus as: 


Th 
ith 
ates . 
prned 
the C. 
ade 


lame 


ſubſtance conſiſting of the acid of ſea- ſalt combi fu 
ed with the phlogiſton, in the ſame manner as ſulWlced 
phur conſiſts of the vitriolic acid combined wie en 
the phlogiſton, This opinion is founded on . Th: 
following principles. log! 
- Fir, urine abounds with ſea-ſalt, and conainWWhile 
alſo a great deal of phlogiſton: now theſe are thine 
ingredients of which they conjecture phoſphorus ed 
be compoſed, Ts -'.c „ e 
. Secondly, phoſphorus has many of the proper 4ll 
ties of ſulphur; ſuch as being ſoluble in oils; melt phe 
ing with a gentle heat; being very combuſtible t it 
burning without any ſoot; giving a vivid and blue lich 
ih flame; and laſtly, leaving an acid liquor whe; lea 
burnt : ſenſible proofs that ir differs from ſulphu u 

at, 


in nothing but the nature of its acid. 
ae ing but the nature of 1 Thirdy 


* 
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Thirdly, this acid of phoſphorus, being mixed 
ith a ſolution of filver in ſpirit of nitre, precipi- 
nes the ſilver, and this precipitate is a true ſuna 
nen, Which appears to be more volatile even than 
he common ſort; as M. Hellot tells us, Who 
ide the experiment. This fact proves inconteſta - 
y that the acid of phoſphorus is of the fame na- 
ure with that of ſea-ſalt: for all chymiſts know 
hat the property of precipitating filver in a- luna 
yea belongs to the marine acid only, | 
Fourthly, M. Stahl obſerves that, if ſea - ſalt be 
| on live-coals, they inſtantly burn with great 
tivity ;- then they emit a very vivid flame, and 
re much ſooner conſumed than if none of this 
ut had touched them; that ſea - ſalt in ſubſtance, 
hich will bear the violence of fire a conſiderable 
ine when fuſed in a crucible, without ſuſtaining 


oy y ſenſible dim: nution, yet evaporates very quick- 
chy WM, and is reduced to white flowers, by the imme- 
ate contact of burning coals; and laſtly, that the 
0 by me which riſes on this occafion is of a blue co- 


ur inclining to violet, eſpecially if it be not 
5 25 WMirown directly on the coals themſelves, but kept 
| fuſion amidſt burning coals, in a crucible ſo 
laced that the vapour of the falt may join with 
e enflamed phlogiſton as it riſes from the coals. 
1 11a Theſe experiments of Mr. Stahl prove that the 
hlogiſton acts upon the acid of ſea-falt, even 
main hile it is combined with its alkaline baſis, The 
re th me that appears on this occaſion may be confi- | 
rus red as an imperfect phoſphorus : and indeed its 
our is exactly like that of phoſphorus. © Hes 

All the facts above related evince that the acid 
mel: Wit phoſphorus is akin to that of ſea- ſalt; or rather 
ſtible eat it is the very ſame. But there are other facts 
ich prove that this acid undergoes ſome change. 

leaſt, ſome peculiar preparation, before it enters 
Ito the compoſition of a true phoſphorus, *and_ 
at, when extricated therefrom by burning, it is 
2 not 


* 


5 
* * n "PE * A - 
n a ; 4 _—_ N 
. 0 n 2 x * + oh * 
0 Fg - 4+ a. —— * * a B * / 
1 7 

o * * » 

. « - $ q 
+ . . 


* 


| 276 N ELEMENTS OF THE 


not a pure acid of ſea · ſalt, but is ſtill adulterated 
with a mixture of ſome other ſubſtance, which 
makes it conſiderably different from that acid. For 
theſe obſervations we are obliged to M. Mary. 
graff, of the Academy of Sciences at Berlin, 2 
celebrated chymiſt. I ſhall preſently give an ac- 
count of his principal experiments as ſuccinctiy as 
poſſible. „ 

M. Marggraff hath alſo publiſhed a proceſs for 
making phoſphorus, and aſſures us that by means 
thereof we may obtain in leſs time, with leſs heat, 
leſs trouble, and leſs expence, a greater quantity o 
phoſphorus than by any other method, His ope- 
ration is this: | 

He takes two pounds of ſal ammoniac in pov. 
der, which he mixes accurately with four pounds 
of minium. This mixture he puts into a glaſs re. 


dulat 
coals 


tort, and with a graduated fire draws off a very Be 
ſharp, volatile, urinous ſpirit. Fry he pu 
We obſerved in our theoretical elements tha 5 
ſome metallic ſubſtances have the property of de 4 2 


compoſing ſal ammoniac, and ſeparating irs volatil 
alkali; concerning which phenomenon we [there 
gave our opinion, Minium, which 1s a calx 0 
lead, is one of thoſe metallic ſubſtances, In thi 
experiment it decompoſes the ſal ammoniac, and 
ſeparates its volatile alkali; what remains in the 
retort is a combination of the minium with the 2 
cid of the ſal ammoniac, which is well known to be 
the ſame with the marine acid; and conſequent) 
the reſidue of this operation is a ſort of Plumbun 
corneum. „ yi 

The quantity thereof is four pounds eight ounces 
Of this he mixes three pounds with nine or tel 
pounds of urine, that has ſtood putrefying for tue 
months, evaporated to the confiſtence of honeſ 
'Theſe he mixes by little and little in an iron pa 
over the fire, ſtirring the mixture from time 9 


time. Then he adds half a pound of charcoal yo 


— 
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ad cvaporates the matter, kept continually ſtir- 
h ing, till the whole be brought to a black. powder. 
XC in a | 


He next diſtills the mixture in a glaſs retort with 
legrees of fire, which he raiſes towards the end ſo 
is to make the retort red-hot, in order to expell 
ll the urinous ſpirit, ſuperfluous oil, and ammo- 
niacal ſalt. The diſtillatien being finiſhed, there 
remains nothing in the retort but a very friable ca- 
Hair, . ao Tf ak 
This remainder he pulveriſes again, and throws 
z pinch thereof on live-coals, thereby to diſcover 
whether or no the matter be rightly prepared, and 
n order, for yielding phoſphorus, If it be fo, it 
preſently emits an arſenical odour, and a blue un- 
lulating flame, which paſſes over the ſurface of the 
coals ike a wave. Tor "Afi 3 
Being thus aſſured of the ſucceſs of his operation 
he puts one half of his matter, in three equal parts, 
into three ſmall earthen German retorts, capable of 
holding about eighteen ounces of water a-piece. 
heſe three retorts, nongot which is above three 
quarters full, he places together in one reverbera- 
tory furnace, built much like thoſe we have deſcri- 
dd, except that it is ſo conſtructed as to hold the 
lace retorts diſpoſed in one line. To each retort 
e lutes a recipient ſomething more than half full 
e oi! Vater, ordering the. whole in ſuch a manner, 
hat the noſes of his retorts almoſt touch the ſur- 
ice of the water, Sree r 
He begins the diſtillation with warming the re- 
orts lowly, for about an hour, by a gentle, bear. 
hen that time is clapſed he raiſes the fire gradu- 
* ly, ſo that in half an hour more the coals begin 
x twe Webeb the bottoms of the xctorts. He continues 
rowing coals into the furnace by little and little, 
n pa pl they rite half way the heighth of the retorts; 
nd in this he employs another half hour. Laſt- 


me 0 Tap | 
| duſt uin the next half hour he raiſes the coals above 
W 2 bowls of the retorts. „ > Aa 


ow 


Vor. I. „ Then 
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Then the phoſphorus begins to aſcend in cloud; 
on this he inſtantly increaſes the heat of the fire 33 
much as poſſible, filling the furnace quite up wit 
coals, and making the retorts very red. This degree 
of fire cauſes the phoſphorus to diſtill in drop 
which fall to the bottom of the water. He keep 
up this intenſe heat for an hour and half, at thy 
end of which the operation is finiſhed ; ſo that! 
laſts but four hours and a half in all: nay, he fur 
ther aſſures us that an artiſt, well verſed in manzf 
ging the fire, may perform it in four hours only 
In the ſame manner he diſtills the ſecond moie 
of his mixture in three other ſuch retorts. 

The advantage he finds in making uſe of ſever 
ſmall retorts, inſtead of a ſingle large one, is th 
the heat penetrates them with more eaſe, and thi 
operation is performed with leſs fire, and in le 
time. He purifies and moulds his phoſphorus mud 
in the ſame manner as M. Hellot does. From thi 
quantity of ingredients above mentioned, he ot 
tains two ounces and Wy half of fine cryſtallir 
moulded phoſphorus. 

M. Marggraff confidering, as a conſequence 0 
the experiments above related, that a highly co 
centrated acid of ſea-ſalt contributes greatly toward 
the formation of phoſphorus, proceeded to try ie 
veral other experiments, in which-he employed thi 
acid in a ſtate of combination with other bal 
He mixed, for inſtance, an ounce of luna corn? 
with an ounce and half of putrefied and inſpiſſate 
urine, and from the mixture obtained a very bea 
tiful phoſphorus. 
In ſhort, the ſeveral experiments mentioned h 
ving thoroughly perſuaded him that the acid of ie 
falt, provided it were highly concentrated, wou 
combine with the phlogiſton as readily as the vit 
olic acid does, he reſolved to try whether he con 
not make phoſphorus with matters containing i 


i 
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"With this view he made a great number of dif- 
vrent trials, wherein he employed ſea- ſalt in ſub- 
tnce, fal ammoniac, plumbum corneum, luna 
dornea, fixed ſal ammoniac, otherwiſe called Oil 
of lime. Theſe ſeveral ſubſtances, all of which con- 
ain the acid of ſea-ſalkk, he mixed with ſundry mat- 
ters abounding in phlogiſton, different vegetable 
coals, and even animal matters, fuch as the oil of 
hartſhorn, human blood, &c, varying the propor- 
tons of theſe ſubſtances many different ways, with- 
out ever being able to produce a ſingle atom of 
phoſphorus : which gave this able chymiſt juſt 
cauſe to ſuſpe& that the marine acid, while pure 
and crude, is not capable of combining with the 
phlogiſton in the manner requiſite to form a phoſ- 
phorus ; that for this purpoſe it is neceflary the 
acid ſhould have contracted a previous union with 
ſome other matter; and that the acid found in u- 


tine hath probably e oe the neceſſary change. 


M. Marggraff is of opiniÞn that the matter, which 
7 its union renders the marine acid capable of en- 
tering into the compoſition of phoſphorus, is a 
rt of exceedingly ſubtile vitrifiable earth. The 
periments he made upon the acid of phoſphorus 
ml ſhew that his notion is not altogether ground- 
tis, M. Marggraaff having let ſome urine; eva- 
porated to the conſiſtence of honey, ſtand quiet in 
cool place, obtained from it, by cryſtallization, 
blalt of a ſingular nature. By diſtilling this urine 
tcrwards, he ſatisfied himſelf that it yielded him 
nuch lefs phoſphorus than urine from which no 
alt had been extracted; and as it cannot be en- 
rely deprived of this ſalt, he thinks that the ſmall 
quantity of phoſphorus, which this urine yielded 
um, came from the ſalt that was ſtill left in it. 
Further, he diſtilled this ſalt ſeparately with lamp 
ack, and obtained — it a conſiderable quantity 
4 2 * 
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of very fine phoſphorus. He even mixed Ina c- 
nea with this ſalt, in order to ſee whether it woyl, 


not increaſe the quantity of his phoſphorus, hy * 
without ſucceſs : whence he concluded that in thi ht 
ſaline matter reſides the true acid that is fit to ente fo 
into the compoſition of phoſphorus. This opinig * 
is confirmed by ſeveral experiments on the acid of ach 
phoſphorus, which he found to have ſome proper Fr 
ties reſembling thoſe of this ſalt, * kin 
Ihe acid of phoſphorus ſeems to be more fixe - 
than any other: and therefore if you would ſepa * 
rate it, by burning, from the phlogiſton with wh 7 / 
it is united, there is no occaſion for ſuch an appa borta 
ratus of veſſels as is employed for obtaining thi yet 5 
ſpirit of ſulphur. For this acid will remain at t pr 
bottom of the veſſel in which you burn your phone 
phorus: indeed, if it be urged by the force of frei}... 
its moſt ſubtile part evaporates, and the remaindeſ noi 
appears in the form of a vitrified matter. days 
This acid efferveſces with fixed and volatile alk; th. 
lis, and therewith forms neutral falts; but very difi um 
ferent from ſea - ſalt, and from ſal ammoniac. Th nake. 
which has a fixed alkali for its baſis does not crac inoly 
kle when thrown on burning coals ; but ſwells an elle + 
vitrifies like borax. That which has a volatile Med in 
kali for its baſis ſhoots into long pointed cryſtals andi! 
and, being urged by fire in a retort, lets go Hino 
volatile alkali, a vitrified matter remaining behind tan b 
This ſalt is like that abovementioned, as obtain ph 
from urine and yielding phoſphoras. being 
It appears from the experiments adduced, tore 
the acid of phoſphorus tends always to vitrification: te 
which proves that it is not pure, and gave M. Marg8Wous 
graff cauſe to think that it is altered by the ade, 
ture of a very ſubtile vitrifiable earth. uni 
M. Margęraff alſo obtained phoſphorus from | rin, 
veral vegetable ſubſtances which we uſe every = wy 


for food. This gives him occaſion to conjecture 


that the falt requiſite to the formation of olf 


* * 
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us exiſts in vegetables, and paſſes from thence into 
he animals that feed upon then. 
Laſtly, he concludes his diſſertation by informing 
ns of à very important truth, viz, That che acid 
obtained from phoſphorus, by burning it, will ſerve 
to form phoſphorus anew; for which purpoſe it 
need only be combined with ſome charred coal, 
ſuch as lamp-black, and diſtilled, 7: 

From what hath been ſaid on this ſubject, it 1s: 
plain the chymiſts have a great many curious and 
ntcreſting enquiries to make concerning phoſpho- 
rus, and particularly concerning its acid. 1 

J ſhall conclude this article with an account of- 
tertain properties of phoſphorus which I have not 
yet mentioned. | 
Phofphorus diſſolves by lying.expoſed to the air. 
What water cannot. effect, favs M. Hellot, or at. 
leaſt requires eight or ten years to bring about, the, 
moiſture of the air accompliſhes in ten or twelve 
days; whether it be that the phoſphorus takes fire 
in the air, and the inflammable part evaporating, 
almoſt entirely, leaves the acid of the phoſphorus: 
naked, which, like all other acids, when exceed - 
ingly concentrated, is very greedy of moiſture; or 
elle that the moiſture of the air, being water divid 
ed into infinitely fine particles, is ſo ſubtile as to 
ind. its way through the pores of the phoſphorus, 
Into which the groſſer particles of common water 
can by no means inſinuate themſelves, . 
Phoſphorus heated by the vieinity-of fire, or by - 
deing any way rubbed, ſoon takes fire and burns 
fercely. It is ſoluble in all oils and in æther, giv- 
ng to thoſe liquors the property of appearing lumi= 
nous when the bottle containing the ſolution is 
opened. Being boiled in water, it likewiſe. com- 
wnicates thereto this luminous quality, M. Mo- 
fin, profeſſor at Chartres, is the author of this ob- 


lervation. | 
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The late Mr. Groſſe, a celebrated chymiſt of the 
Academy gf Sciences, obſerved that phoſphorus 
being diſſolved in eſſential oils cryſtallizes therein 
Theſe cryſtals take fire in the air, either when 

thrown into a dry veſſel, or wrapt up in a piece of 
paper. If they be dipped in ſpirit of wine, ang 
taken out immediately, they do not afterwards take 
fire in the air : they ſmoke a little, and for a very 
Mort time, but hardly waſte at all. Though ſome 
of them were left in a ſpoon for a fortnight, they 
did not ſeem to have loſt any thing of their bulk: 
but, when the ſpoon was warmed A little, they 
took fire, juſt like common phoſphorus that had 
never been diſſolved and cryſtallized in an effential 
© 3p | 15 
M. Marggraff, having put a dram of phoſpho- 
rus with an ounce of highly concentrated ſpirit of 
nitre into a glaſs retort, obſerved that, without the 
help of fire, the acid diſſolved the phoſphorus; 
chat part of the acid came over into the recipient 
which was luted to the retort; that at the ſame 
time the phoſphorus took fire, burnt furiouſly, and 
burſt the veſſels with exploſion. Nothing of this 
kind happens when any of the other acids, though 
concentrated, are applied to phoſphorus. 
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PROCESS m. 


| To decompoſe Sea-ſalt ly means of the Vitriolic Acid 
 . Glauber's Salt, The Purifuation and Cencentratu 
F Spirit of Salt. . 


UA the ſea-ſalt from which you mean to c. 
tract the acid into an unglazed earthen pipkin, 


and ſet it amidſt live coals. The ſalt will deen 
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ate, grow dry, and fall/ into a powder, Put this 
lecrepitated ſalt into a tubulated glaſs retort, leav- 


in, ng two thirds thereof empty. Set the retort in a 
cn MY ccycrberating furnace; apply a receiver like that 
ok bed in diſtilling the ſmoking ſpirit of nitre, and 
ma ic it on in the ſame manner, or rather more ex- 


kee it poffible. 'Then through the hole, in the 
ery {Mopper convexity of the retort, pour a quantity of 
me{Wtiohly concentrated oil of vitriol, equal in weight 
hey o about a third part of your ſalt, and immediate- 
K: ſhut the hole very cloſe with a glaſs ſtopple, 
5 firſt ground therein with emery ſo as to fit it ex- 
ad ect 1 
atial 15 ſoon as the oil of vitriol touches the ſalt, the 


retort and receiver will be filled with abundance of 


bite vapours; and ſoon after, without lighting 
it ofen fire in the furnace, drops of a yellow liquor 
t the eil diſtil from the noſe of the retort, Let the di- 
rus;ttillation proceed in this manner without fire, as 
* long as you perceive any drops come: afterwards 
ame 


tindle a very ſmall fire under the retort, and con- 
nue diſtilling and raiſing the fire by very flow de- 
frees, and with great caution, to the end of the 
liſtillation; which will be finiſhed before you have 
ccafion to make the retort red-hot, Unlute the 
eflels, and without delay pour the liquor, which 
a very ſmoking {ſpirit of ſalt, out of the receiver 
to a cryſtal bottle, like that directed for the ſmok- 
ag ſpirit of nitre. | 


OBSERVATIONS. 


dea-ſalt, as hath been already ſaid, is a neutral 
at compoſed of an acid, which differs from thoſe 
o vitriol and nitre, combined with a fixed alkalt 
at has ſome peculiar properties; but does not vas 


Acid, 


ration 


o ex from the others in its affinities, This ſalt there- 

ipkin, Ore, as well as nitre, muſt be decompoſed by the 

ny riolie acid; which accordingly is the caſe in the 
tate, | | 5 


proceſs 


SS 
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proceſs here deſcribed. The vitriolic acid unites 


with the alkaline baſis of the ſea- ſalt, and ſeparateg 
its acid; and that with much greater facility than 


it expels che nitrous acid from its alkaline bais, 
becauſe the acid of ſea- ſalt has not ſo great an af. i 1 
nity as the nitrous acid with fixed alkalis, rſt 
As a highly concentrated oil of vitriol is uſed 11 
on this occaſion, and as the ſea · ſalt is previouſy alte 
dried and decrepitated, the acid obtained from jt 1 
by diſtillation is very free from phlegm, and always fa 
ſmokes, even more violently than the ſtrongeſt acid 5 6 
of nitre. The vapours of this acid are alſo much 4 | 
more elaſtic and more penetrating than thoſe of the ine 
nitrous acid: on which account this diſtillation of fuld 
of the ſmoking ſpirit of ſalt is one of the moſt dif- ace 
ficult, moſt laborious, and moſt dangerous opera- mee 
tions in chymiſtry. ber. 
This proceſs requires, a tubulated retort, that the La 
oil of vitriol may be mixed with the ſea-ſalt after 8 
the receiver is well luted to the retort, and not be- * 5 
fore: for, as ſoon as theſe two matters come toge- 100 
ther, the ſpirit of ſalt ruſhes out with ſo much im- 0 
petuoſity, that, if the veſſels were not luted at the phie! 
time, the copious vapours that would iſſue through d in 
the neck of the ballon would ſo moiſten it, as well CE 
as the neck of the retort, that it would be imprac: j Bi 
ticable to apply the lute. and ſecure the joint as the Thy; 
operation requires. Moreover, the operator would ** 
be expoſed to thoſe dangerous fumes, which, en * 
this occaſion, ruſh out and enter the lungs, with 80 
ſuch incredible activity as to threaten inſtant ſuffo- a 
cation, WWD 1 lic or 
Having ſaid ſo much of the elaſticity and an A 
of the fumes of ſpirit of ſalt, it is needleſs to inf! Tk 
upon the neceſſity of giving vent to the veſſels * ve 
time to time, by opening the little hole of the 1 6 
lon: indeed the beſt way to prevent the loſs o 5 Quire, 
great many vapours, on this occaſion, is to 7 Ch 
ploy adopters, and cover them with wet caused 


whic 


lain. © | I 
When the operation is finiſhed, we find a white, 
line maſs at the bottom of the retort as in a mould, 
If this maſs be diflolved in water, and the ſolution 
tryſtallized, it yield a conſiderable quantity of fea- 
flt that hath not been decompoſed, and a neutral 
lt conſiſting of the-vitriolic acid united with the 
alkaline baſis of that part which hath been decom- 
noſed, This neutral falt, which bears the name 
of Glauber its inventor, differs from vitriolated tar- 
tar, or the /al de duobus, which remains after diſtil- 
ling the nitrous acid, eſpecially in that it is more 
fuſible, more ſoluble in water, and hath its cryſtals 
differently figured; But as in theſe two falts the 
acid is the ſame, the differences that appear between 
them muſt be attributed to the peculiar nature of 
the baſis of ſea-ſalt, | itz 07 IS: SOTO & 
Spirit of falt drawn by the proceſs above deſcrib- 
ed is tainted with a ſmall mixture of the vitriolic 
acid, carried up by the force of fire before it had 
time to combine with the alkali of the ſea - ſalt; 
which happens likewiſe to the nitrous acid procur- 
ed in the ſame manner. If you deſire to have it 
pure, and abſolutely free from the acid of vitriol, 
it muſt be diſtilled a ſecond time from ſea-falt, as . 
the acid of nitre was before directed to be diſtilled 
again from freſh nitre, in order to purify it from 
any vitriolic taint, WA Lie ont os 


dea-falt, as well as nitre, may be decompoſed 
any combination of the vitriolic acid with a metal- 
ie or earthy ſubſtance : but it is proper to obſerve, 
that if you diſtil ſpirit of ſalt by means of green 
"trio, the operation will not fucceed: ſo well as 
when ſpirit of nitre is diſtilled in the ſame manner: 
leſs ſpirit is obtained, and a much fiercer fire is re- 
quired, ens ie 150130. ee 
The cauſe of this lies in the property which the 
il of ſea- ſalt poſſeſſes of diflolving iron, Nerz 
< when 


f 
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when deprived of a part of its phlogiſton by hx. 
ing contracted an union with another acid; ſo tha 
it is no ſooner diſlodged from its own baſis by the 
vitriolic acid, than it unites with the ferrugingy 
baſis of the vitriol, from which it cannot be eps 
rated but by a moſt violent fire, This is the con. 
fequence more eſpecially when calcined vitriol js 
made uſe of: for moiſture; as we ſhall preſenty 
ſee, greatly facilitates the ſeparation of the marine 

acid from thoſe ſubſtances with which it is u. 
nited, _ 

When you do not defire a highly dephlegmated 
and {ſmoking ſpirit of ſalt, you may diſtil with the 
additament of any earth containing the vitriolic 

acid; as clay, for inſtance, or bole, - To this end, 

one part of ſea-ſalt, ſlightly dried and reduced toa 
fine powder, muſt be accurately mingled with two 
parts of the earth you intend to employ likevike 
_ pulverized ; of this mixture make a ſtiff paſte with 

2 @ proper quantity of rain water, and having formed 

{ -  Ittle balls thereof, about the ſize of a hazel nut, let 

3 them dry in the fun; when dry put them into a 

tone or coated glaſs retort, leaving a third part 
thereof empty; ſet this veſſel in a reverberating 
furnace, covered with its dome; apply a receiver, 
which need not be luted on for ſome time; and 

heat the veſſels very flowly. At firſt an inſipid wa- 

ter will riſe; which muſt be thrown away: after: 

_ wards the ſpirit. of ſalt will appear in white clouds. 
No lute your veſſels, and raiſe the fire by degrees; 
Which towards the end muſt be puſhed to the ut- 
moſt extremity, The operation is known to be f- Co 
diſhed when no drops fall from the noſe of the re- 15 ' 

tort, the receiver cools, and the white vapours that hb 4 

filled it are ſeen no more, 2k 

. The ſpirit of ſalt obtained by the proceſs here 3 

delivered does not fmoke, and contains much more F * 

phlegm than that which is diſtilled by means of the | 


Wer lita 
concentrated oil of vitriol; becauſe the earn 7 
275 : though © 
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hough dried in the fun, ſtill retains a great deal of 
noiſture, which commixes with the acid of the ſea« 


* falt, Conſequently it is much eaſier to collect its 
* rapours ; ſo that this operation is attended with 
2 much leſs trouble than the other. Nevertheleſs it 
1 1 is adviſeable to proceed gently ; to apply but little 
atly heat at firſt, and to unſtop every now and then the 


ſmall hole of the receiver: for a quantity of the 
yapours of ſpirit of ſalt, even when weakened by 
the admixture of water, is very apt to burſt the 
reſlels. 

A much greater degree of fire is nceſſary to raiſe 
the ſpirit of ſalt by this latter proceſs, than by that 

in which the pure vitriolic acid is employed: for, 
as faſt as the ſpirit of ſalt is diſlodged from its 
own baſis, by the vitriolic acid contained in the 


two | 8 
vile earth made uſe of, part of it joins that earth, and 
wich annot be ſeparated from it without the moſt vio · 


A ſpirit of ſalt that ſhall not ſmoke may alfo be 
obtained by means of the pure vitriolic acid. Spi- 
rit of vitriol, or oil of vitriol, lowered with a good 


on deal of water, will do the buſineſss. 

wer! Some chymiſts direct a little water to be placed 
anden the receiver, when the fpirit of ſalt is to be di- 
w- illed by the intermedium of concentrated oil of 
free ol, in order to make the acid vapours to con- 


lenſe more readily, By this means indeed ſome of 
he inconveniencies attending the diftillation of 


es; . 3 - 

135% moking ſpirit of ſalt may be avoided: but on the 
„ef- cher hand, the acid vapours being abſolutely ſuf- 
- re-. cated by the water as faſt as they come over, the 


pirit of falt obtained by this method will be no lefs 
aqueous than that procured by the interpoſition of 


here rths : fo that here is an expence to no manner of 
more urpoſe. Therefore, when a ſpirit of ſalt is deſir- 
f the a that ſhall not ſmoke, it is beſt to employ an ad- 
arth,tament of earth; and that ſo much the rather as 
oughde marine acid obtained by this means is purer and 


freer 
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ſreer from any vitriolic taint, for the reaſons al;e,. WM vith 
dy aſſigned. Fut ramon 
Part of the acid of ſea- ſalt may be ſeparatel eartl. 
from its alkaline baſis by the force of fire alone 
without the intervention of any other body. Wit, 
this view the ſalt muſt be put into the retort with. 
out being dried. At firſt an inſipid water riſes, 
but it gradually becomes acid, and hath all the 
properties of ſpirit of falt. When the ſalt in the 
retort is grown perfectly dry, nothing more can 
be forced over by any degree of heat whatever 
If you would obtain more acid from the ſame falt, 
you muſt take it out of the retort, where you will 
find it in a lump, reduce it to powder, and expoſe 
it to the air for ſome time, that it may attract the 
moiſture thereof ; or clſe wet it at once with ſome 
rain water, and diſtil as before. You will again 


+ 


have an inſipid water, and a little ſpirit of falt; 


which will in like manner ceaſe to rife when the 5p 
ſalt in the retort becomes dry. This operation may addit 
be repeated as often as ſhall be thought proper: Heally 
and perhaps it may be poſſible to decompoſe ſea-ſal9nce 
entirely by means thereof, without the interpoſition er a 
of any other body. The ſpirit of ſalt thus obtain fut it 
ed is exceeding weak, in ſmall quantity, and loaded" th 
with much water. ate C 
This experiment proves, that moiſture greatly df th 
- Facilitates the ſeparation of the acid of ſea · ſalt from Pull | 
the matters with which it is united: and this is the phte 
reaſon that, in diſtilling ſpirit of ſalt with the ad. le 
ditament of an earth, the operation requires muc'*cu 
leſs fire at the beginning, while the earth and fafens 
retain a great deal of humidity, than towards (it. 
end, when they begin to grow dry. Pp 
After the operation there remains in the retor % ( 

a ſaline and earthy maſs, which contains, 1. 80m IS 
entire ſea-ſalt that has ſuffered no decompoſition Fs: © 
2. A Glauber's ſalt, which is, as we ſaid before v0 


a neutral ſalt conſiſting of the vitriolic acid unite 
| | with 
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vith the alkaline baſis of the ſea-ſalt, from which 
it hath expelled its proper acid; 3. Part of the 
ed carth uſed as an intermedium, ſtill retaining a por- 
non of its original vitriolic acid, which, happening 
not to lie near enough to any particles of ſea-ſalt, 
th could not exert its power in decompoſing them, 
c 22d ſo remains united with its earthy baſis ; 4. An- 
the other. part of the ſame earth, impregnated with 
the Wome of the marine acid, which combined there- 
can rich upon being expelled from its alkaline baſis by 
ver he vitriolic acid, and which the force of fire was 
alt unable to ſeparate from it when the matters were 
will Merown perfectly dry. In conſequence of what re- 
oſe mains in this caput mertuum, if the whole maſs be 
theMWſtricurated, moiſtened with a little water, and diſtil- 
ome ed a ſecond time, confiderably more ſpirit of ſalt 
gain will be obtained from it : and the ſame is tO be ſaid 
alt of all diſtillations of this fort. £7 
the Spirit of ſalt obtained by the means of any other 
may{ſdditament than concentrated oil of vitriol is gene- 
per: ally very weak: but it may be dephlegmated and 
-u encentrated, if required, much in the ſame man- 
ition er as oil of vitriol. For this purpoſe you muſt 
tain- ut it into a glaſs cucurbit, ſet it in a balneum marie, 
adedi it thereto a head and a receiver, and with a mode- 
ate degree of heat draw off one third or one half 
rear the liquor. What comes over into the receiver 
from be the moſt aqueous part, which being the 
is the iehteſt will riſe firſt, impregnated however with a 
e adde acid: in the cucurbit will be left a concen- 
much ted ſpirit of ſalt, or the moſt acid part, which 
d (alin the heavieſt will not riſe with the degree of 
Is that that is capable of carrying up- the phlegm. 
pirit of ſalt thus concentrated, called alſo si, of 
retort at, does not ſmoke : it is of a yellow colour in- 
gomeſiiving to green, and an agreeable ſmell not unlike 
Gtion lat of ſaffron. | * 
\efore * | 
uniteC 
with 


N ; B b 


w 


— 


ELEMENTS OF THE 


* 
ww *.. 


PROCESS IV. 


To decempoſe Sca- ſalt by means of the 'Nitrous Acid 
of Aqua regis. Quadrangular Nitre. 


| TP AKE dried ſea-ſalt: bruiſe it to powder: put 
it into a glaſs retort, leaving one half of the 

veſſel empty. Pour upon it a third of its weight 
of good ſpirit of retort. Place your retort in the 
ſand- bath of a reverberating furnace; put on the 
dome; lute to the retort a receiver having a fmall 
hole in it, and heat the veſſels very flowly, There 
-will come over into the receiver ſome vapours, and 
an acid liquor. Increaſe the fire gradually till 
nothing more.riſes, Then unlute the veſſels, anc 


pour the liquor out of the receiver into a cry. 


ſtal bottle, ſtopped like others containing acid 
ipirits. . 


OBSERVATIONS. 


The nitrous acid hath a greater affinity than the 
marine acid with fixed alkalis. When therefore 
ſpirit of nitre and ſea- ſalt are mixed together, the 
fame conſequences, in ſome meaſure, will follow, a 
| when the vitriolic acid is mixed with that ſalt 
that is, the nitrous acid will, like the vitriolic, de 
compoſe it, by diſlodging its acid from its alkalin 
baſis, and aſſuming its place. But as the nitro 
"acid is conſiderably. weaker, and much lighter 
than the vitriolic acid;; a good deal of it rifes 3 
long with the acid of ſea-ſalt during the operaàtio 
The liquor found. in the receiver is therefore 2 tri 


F,. aqua regit. 
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_ PRACTICE OF CHEMISTRY. gor 1 : 
If decrepitated ſalt, and a right ſmoking ſpirit of 
gitre, be employed in this proceſs, the aqua regis * 
obtained will be very ſtrong; and during the ope- 
ration very elaſtic vapours will ruſh out and burſt 
the veſſels, if thoſe precautions be not taken which 
ve pointed out as neceſſary in diſtilling the ſpirit of 
nitre, and the ſmoking ſpirit of ſalt. 

The operation being finiſhed, there is left in che 
retort a ſaline maſs, containing ſea · ſalt not decom- 
poſed, and a new ſpecies of nitre, which having 
for its baſis the alkali of ſea-ſalt, that is, as we 
have ſeveral times obſerved, an alkali of a peculiar- 
nature, differs from the comnion nitre, 1. In the 


=. 


pe 


[ 

5 foure of its cryſtals; which are ſolids of four 

hel des, formed like lozenges ; 2. In that it cryſtal-- 

nally lizes with more difficulty, retains more water in 

bereits cryſtals, attrafts the moiſture of the air, and: 
diſſolves in water with the ſame. circumſtances as 


7 


ſea · ſalt. 
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CH A P. IV. 


Of BORA. 
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PROCESS: 


ho decompoſe Borax by the means of Acids, and to < — 


kalin ane | 
* roo "976 from it the Sedative Salt by ſublimation and 
ohterl by cryftallization. . = 
ſes 2 


D Educe to a fine powder the borax from which | 
you intend to extract the ſedative ſalt, Put 
powder into a wide-necked. glaſs retort, Pour 

. | upon 
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' 292. .” ELEMENTS OF THE 
upon it an eighth part of its weight of common 
water, to moiſten the powder; and then add eon. 

centrated oil of vitriol, to the weight of ſomewhat 

more than a fourth part of the weight of the bo- 

rax. Set the retort in a reverberatory, make 2 

- moderate ſire at firſt, and augment it gradually til 

the retort become red-hot. . 

A little phlegm will firſt come over, and then 

with the laſt moiſture that the heat expels the ſe. 

dative ſalt will rife ; by which means ſome of it will 
be diflolved in this laſt phlegm, and paſs therewith 
into the receiver ; but moſt of it will adhere in the 
form of ſaline flowers to the fore-part of the neck 
of the retort, juſt where it is clear of the groove 
of the furnace. There they collect into a heap, 
which the ſucceeding flowers puſh inſenſibly for- 
ward till they lightly ſtop the paſſage, 'Thoſe which 
riſe after the neck is thus ſtopped ſtick to the after- 
part of it which is hot, vitrify in ſome meaſure, 
and form a circle of fuſed ſalt. In this ſtate thi 
flowers of the ſedative ſalt feem to iſſue out of the 
circle, as from their baſis: ' they appear like ver 

thin, light, ſhining ſcales, and muſt be bruſhed oll 

with a feather, 8 | 

At the bottom of the retort will be left a ſaline 
maſs : diflolve this in a ſufficient quantity of bot 
water; filter the ſolution in order to free it from 
brown earth; which it depofites ; ſet the liquor tt 

' evaporate, and cryſtals of ſedative ſalt will form 

in it. 


_ OBSERVATIONS. 


Though borax is of great uſe in many chymia 
operations, eſpecially in the fuſion of metals, as . 
ſhall have occaſion to ſee, yet, till of late years 
chymiſts were quite ignorant of its nature, as the 
ſtill are of its origin: concerning which we a 

| | © Oe nothin 


' PRACTICE: OF CHYMISTRY. 


nothing with certainty, but that it comes rough 
from the Eaſt-Indies, and is purified by the Dutch. 
M. Homberg was one of the firſt that attempted 
to analyſe this ſalt. He ſhewed that on mixing it 
with the vitriolic acid, and diſtilling the mixture, a 
falt ſublimes in little fine needles. This product of 
borax he called by the name of Sedative ſalt, be- 
cauſe he found it had the property of moderating - 
the great tumult and heat of the blood in fevers,” 
After M. Homberg other chymiſts alſo exerciſed 
themſelves on borax. M. Lemery diſcovered that 
the vitriolic is not the only acid by means of which 
the ſedative ſalt may be obtained from borax; but 
that either of the other two mineral acids, the nr. 
trous or the marine, may be uſed in its ſted. 
M. Geoffroy hath greatly facilitated the means of 
obtaining the. ſedative ſalt from Borax; having 
ſhewn that it may be extracted by cryſtallization as 
well as by: fublimation; and that the ſedative ſalt 
ſo obtained is in no reſpect: inferior to that which 
was procured. before by ſublimation only. To him 
alſo we are indebted for the diſcovery, that in the 
compoſition of borax there is an alkaline ſalt of 
the ſame nature as the baſis of ſea-ſalt. This he- 
found by obſerving that he got a Glauber's ſalt - 
from a ſolation of borax, into which he had poured 
_ vitriolic acid with a view to obtain its ſedative 
alt. | 
Laſtly, M. Baron, whom we mentioned before 
on occaſion of this ſalt, hath; proved, by a great 
number of experiments, that a ſedative ſalt may be 
procured from borax by the help of vegetable acids, 
which was never done by any body before him; 
that the ſedative falt is not a combination of an al- 
kaline matter with the acid made uſe of in extract- 
ag it, as ſome of its properties ſeemed to indicate: 
but that it exiſts previoufly and completely formed 
in the borax ; that the acid employed to extract it 
only helps to diſengage it from the alkali-with - i 
Bb 3 Which 
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E 206 rs OF r 
which it is united; that this alkali is actually of the 
ſame nature as the baſis of ſea - ſalt, becauſe that af. 
ter extracting the ſedative falt, which by its union 
therewith forms the borax, a neutral ſalt is found. 
of the ſame ſort with that which would be pro. 
duced by combining the baſis of ſea-ſak with the 
particular acid made uſe of ; that is, if with the 
vitriolic acid, a Glauber's falt ; if, with the nitrous 
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acid, a quadrangular nitre; and if, with the ma- Th 
rine acid, a true ſea-ſalt; and laſtly, that the ſe-Naſte c 
dative ſalt may be re- united to its alkali, and re. Nbur « 
produce a borax. | ſolve 
Nothing therefore now remains, to give us all vater 

the inſight we can deſire into the nature of borax, to alk 
but to know what the ſedative ſalt is. M. Baron Wlhitcs. 


E - hath already given us certain negative notices con- eompt 
cerning it, by ſhewing what it is not; that is, that Wlſcids 
the acid employed in its extraction doth not enter 
its compoſition, We have great reaſon to hope 
| that he will carry his enquiries ſtill further, and 
clear up all our doubts on this ſubject, | 
The ſedative ſalt may be extracted from Borax, 
not only by the means of pure and ſimple acids, 
but alfo by the ſame acids combined with a metal- 
lic baſis. Thus vitriols, for inſtance, may be em- 
ployed for this purpoſe with good ſucceſs, It 1s 
eaſy to ſee that the vitriol muſt be decompoſed on 
this occaſion, and that its acid cannot unite with 
the alkali in which the ſedative falt is lodged, with- 
Hut quitting its metallig baſis, which muſt of courſe 
precipitate. . = 
The ſedative ſalt actually fublimes, when a liquid 
cantajsing it is diſtilled ; but it does not therefore 
follow that it is naturally volatile, It riſes only b) 
the aid of the water with which it is mixed. The 
proof of this aſſertion is, that, when all the hum! 
dity of the mixture containing this ſalt is diſſipated, 
no more ſalt will riſe, be the fire ever ſo violent; 
and that, by adding more watcr to men 5 
r : rie 
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dried maſs containing it, more ſalt will every time 
de obtained, through many repeated diſtillations. 


N 

d, ened, and expoſed to a proper degree of heat, a 
- mall quantity thereof will riſe at firſt by the help 
1c of the water; but, as ſoon as it grows dry it re- 
de nains exceedingly fixed. This obſervation we qwe 
udo M. Rouelle. b + eee 

As The ſedative ſalt hath: the appearance and the. 
ſe-Naſte of a neutral ſalt: it does not change the co- 


vater to diſſolve two ounces of it: yet with regard 


wat Nficids that happen to be combined with them; ſo 
ter chat it decompoſes the ſame neutral ſalts that are 
pe Ndecompoſed by the vitriolic acid. 3 5 
nd The ſedative ſalt, when ſuddenly expoſed to the 


nolent heat of a naked fire, loſes near half its 
reight, melts, puts on and retains the appearance. 


Wh! glaſs : but its nature ſtill remains unchanged.. 
tal- his glaſs diſſolves in water, and ſhoots anew into 


he alkaline ſalt with which it is united, when in 
he form of borax, the property of melting with a 
noderate-heat, and forming a kind of glaſs ; and 


quid ompoſition of glafs ; but, in time, it always com- 
fore Wiunicates thereto ihe fault which its own glaſs hath, 
y by {Wanely that of tarniſhing with the air. The ſeda- 
The e falt hath moreover the ſingular property of diſ- 


mi- ring in ſpirit of wine, and of giving to its flame, 


ted, ben ſet on fire, a beautiful green colour. All 
"= cle obſervations we owe to / Meſſ. Geoffroy and 
C aron, | | 


8 | 5 ; M 
* 


RAC TIE or CHYMISTRY. 295 


In the ſame manner, if ſome ſedative ſalt be moiſ- 


our of the juice of violets: nor does it eaſily diſ- 
ſolve in water; for it requires a quart of boiling. 


d alkalis, it has the properties of an acid; it u- 
nites with thoſe ſalts, forms therewith a ſaline 
compound which cryſtallizes, and even expells the 


ryſtals of ſedative ſalt, This ſalt communicates to 


is this great fuſibility that recommends the fre- 
vent uſe of borax as a flux for aſſaying ores, Tt. 
$ alſo employed ſometimes as an ingredient in the 
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29 _" ELEMENTS'OF THE 
M. Geoffroy prepares the ſedative ſalt by cryſtal. 
| ization only in the following manner. He gif. 


© noiſe as it falls in. When this mixture has ſtood 


gins to make its appearance in little, fine, ſhining 
plates, floating on the ſurface of the liquor, 


plates will by little and little increaſe in thickneſs 
tufts, forming with each other ſundry different 
regularity of the cryſtals will be diſturbed ; ſo 


appears to be finiſhed. The cryſtalline cluſters, 
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ſolves four ounces of refined borax in a ſufficient 
quantity of warm water, and then pours into the 
ſolution one ounce and two drams of highly con- 
centrated oil of vitriol, which makes a crackling 


evaporating for ſome time, the ſedative ſalt be. 


The evaporation is then to be ſtopped, and the 


and breadth. They unite together into little 


groups. If the veſſel he ever ſo little ſtirred, the 


that it muſt not be touched till the cryſtallization 


being grown too bulky and too heavy, will then“ ca 
fall of themſelves to the bottom of the veſſel. “ ni 
This being obſerved, the ſaline liquor muſt be © th 
gently decanted from thoſe little cryſtals, which, ſo 
as they are not eaſily diſſolved, muſt be waſhed © ap 
clean, by pouring cold water ſlowly on the fides hf © fa) 
of the pan, three or four times ſucceſſively, inen 
order to rinſe out all remains of the ſaline l. © tir 
quor, and then ſet firſt to drain, and afterwards m. 
to dry in the ſun, This ſalt, in form off.“ co 
light flakes of ſnow, is now ſoft to the touch“ ſh 
cool in the mouth, ſlightly bitter, crackling . qu 
little between the teeth, and leaving a {mall © th 
impreſſion of acidity on the tongue. It wii wi 
keep long without giving or calcining, if ma“ ve: 
naged according to the preceding directions 8 Gl 
„that is, if it be exactly freed from its falingl vaſtly 
liquor. 915 2 ttt ſeque 
& Tt differs from the ſedative ſalt obtained b fo th 
fublimation in this reſpect only, that notwith have 


« {ſtanding 
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« ſtanding its ſeeming lightneſs it is a little hea- 
vier than the other. M. Geoffroy ſuppoſes the 
« cauſe of this weight to be, that as ſeveral of 
« the thin plates adhere together in cryſtallzing, - 
they retain between them ſome imall matter 


n- 8 

nol © of humidity; or, if you will, chat, as they 
od form larger cryſtals, they preſent leſs ſurface 
1. to the air, which elevates light bodies: where- 


„as, on the contrary, the other ſedative falt, 
being driven up by the force of fire, riſes into 

the head of the cucurbit in a more ſubtile form, 
© having its particles. much more expanded and 
« divided, 3 | | „ 

« M. Geoffroy, having put his ſedative ſalt made 
« by cryſtallization to all the ſame trials-with thatñ 
© made by ſublimation, ſatisfied himſelf that there 
js no other difference between the two. If the 
© ſedative falt made by cryſtallization happens to 
& calcine in the ſun; that is, if its luſtre tar- 
* nifhes, and its ſurface grows meally, tis a figre 
that it ſtill contains either a Intle borax or 


ich © ſome Glauber's ſalt; for theſe two ſalts are 
hed © apt to calcine in this manner, and pure ſedative. 

des © falt ſhould not be ſubject to this inconveni- 

„ing © ence, In order to purify it, and free it in- 

e li. © tirely from thoſe falts, it muſt be diffolved once 
ard more in boiling water. As ſoon as the water | 


ee 
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cools, the ſedative ſalt re-appears in light, 
ſhining, cryſtalline plates, ſwimming in the li- 
quor. After ſtanding four and twenty hours, 
the liquor muſt be decanted, and the ſalt waſhed 
with freſh water; by which means it will be 


0 
(c 


ma· ; very pure and beautiful.“ . 
ons Glauber's ſalt and borax diſſolve in water with 
alina vaſtly more eaſe than the ſedative ſalt, and con- 


ſequently do not cryſtallize fo readily by much: 
lo that the ſmall portion of thoſe ſalts, which may 
have been left on the ſurface of the ſedative ſalt, 
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being diffuſed through a large quantity of water, 
continues in a ſtate of ſulution, while the ſedative 
ſalt cryſtallizes; which being alſo waſhed after. 
wards with fair water, it is impoſſible that the 
ſmalleſt particle of thoſe other {ſalts ſhould remain 
adhering to it; and conſequently this muſt be 
deemed an excellent way of purifying it. 
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N anatomical expoſition of the ſtructure of 
the human body, By James Benignus Win- 


flow, profeſſor of anatomy, phyfic, and ſurgery in 


the univerſity of Paris, member of the royal aca- 
demy of ſciences, and of the royal ſociety at Berlin, 
xc. Tranſlated from the original French, by G- 
Douglas, M. D. Illuſtrated with copper plates, 'The 
fifth edition. In two volumes 8vo. Price Io s. 
dound, or 9s. in. boards. | „ 
The medical works of Dr. Richard Mead, con- 


treatiſe concerning the influence of the ſun and 
moon upon human bodies, and the diſeaſes. _—_ 
occaſioned ; A diſcourſe on the plague—A dit- 
courſe on the ſmall-pox and meaſles; — An ac- 
count of a method for extracting the foul air out 
of ſhips, &c.; A diſcourſe on the ſcurvy; 
Medical precepts and cautions ; Medica ſacra, 
or, a commentary on the difeaſes mentioned in ſcrip- 
ture; Oratio Herveiana, both in Latin and Eng- 
iſn.— With the life of the author, and a complete 
index to the whole. -Illuſtrated with copper plates. 
ln three volumes 12mo. Price 78. 6 d. bound. 
The anatomy of the human body abridged; or, 
A ſhort and full view of all the parts of the body. 
Together with their ſeveral uſes, drawn from their 
compoſitions and ſtructures. By James Keill, M. 
D. 12mo, Price 2 s. bound, © | 


heir health: Tranſlated from the French edition of 
r. Tiſſot's Avis au peuple, &c, Printed at Lyons; 
vith all his notes; alſo a few of his medical editor's 
tt Lyons; and ſeveral occaſional notes adapted 20 
5 this 
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1 by 4 phy cian. With a 


table of the-moſt cheap, yet effectual remedies, and 


the plaineſt directions for preparing them, readily, 
Tranſlated from the laſt edition of the original, and 
containing two new chapters (on inoculation, and on 


conſumptions) not inſerted in the London edition. 


2 vols. Price 5s. bound; +. .*: 


Mvyographiæ comparatæ ſpecimen; or, A com- 


parative deſcription of all the muſcles in a man, and 
in a quadruped: ſhewing their diſcoverer, ofigin, 


progreſs, inſertion, uſe, and difference. To which 


is added an account of the muſcles peculiar to a 
woman. With an etymological, table, and ſeveral 
uſeful indexes. By James Douglas, M. D. 12mo, 
Price 38. bounßc. . 

An eſſay on the medicinal virtues of hemlock. 


In two parts. To which is added a neceſſary ſup- 
- plement on the ſubject. 'Tranflated from the Latin 
of Dr. Anthony Storck, aulic counſcllor, and one 
of the principal phyſicians to the Empreſs- Queen; 


and phyſician to the city Pazmarian hoſpital of Vi- 
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EXPLANATION of the PLATES. 


PLATE FIRST. 
FIG. I. A Copper Alembie. 


A. The curcubite or body. 
B. The neck. | 
nc. The head. 451 
ad p. The beak, noſe, or ſpout. TENT | 
m, E. The refrigeratory, or cooler. n 
ch F. Its cock. 
20 C. The receiver. 2 
ral FIG. II. 4 Glaſi Alembir. 
10. A. The cucurbite. | ä 3 
B. The head. 11 7 
ck. C. The gutter within the head. | | 
p- b. The beak, 
tin FIG. IH. A long-necked' Glaſs Atmbies 
ne WM A. The body of the matraſs. 
n; B. The neck. : 
Vi. C. The head, 
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PLATE : SECOND.. 


” FIG. 1. A Claſs Alembic of one piece. 
3*-Ma. The cucurbite, | | 
ich B. The head. 
. WC. The 2 in the head. 
riceg p. Its ſtopp 

E. The — of the cucurbite. vor 
me FIG. II. A Pelican. 

A. The cucurbite. 
nful B. The head, | 
a C. The aperture in the head, with its dente. 


D. D. The two curved ſpouts. 

FH e 
1 FIG, IV. * Retort. 
A. Its bowl, 


Its neck, 


FIG. v. An Engl Aalst. | 
PL. Cc * PLATE 


1 5 


* 4 * nn by er » * * . e * Anne F * 
* W 2 dh MR ES , | Te n * * R 
* a as Bi 9 92 * a : e —— 


W OE IV ** was ENTER GED 2 

. S N 7 

— 
5 * | l b 

4 ” - 4 
1 a 
= 
. — 


400 EXPLANATION 


" PLATE THIRD. 
FIG, I. A Reverberating Furnace, 
A. The aſh-hole door, | . 
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B. The fire-place door, ) 
C. C. C. C. Regiſters. 
D. The dome, or reverberatory. pla 


E. The conical funnel. | by cup 
F. The retort in the furnace, 
G. The receiver. | 
H. H. Iron bars to fuſtain the retort. diſt 
FIG, I. The Conical Funnel by itſelf. had 
FI. III. Back View ef a Muffe, 
A. The bottom of the muffle. 
B. Its arch, 
C. C. C. Lateral apertures. 
FIG. IV, Fore-view of a Muffie. 
FIG. V. A Melting Furnace. 
A. A, The baſe of the furnace, 
B. The aſh-hole. 
C. D. The grate for the fire, 
E The fire-place. 
F. G. H. Curvature of the inſide of the upper part o 
the fire-place. 
I. The ſhaft or chimney. 
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PLATE OUS TH. 
A Cupelling Furnace.. 
A. The aſh-hole, ode 
. B. B. Its ſliding doors. 
1 C. The fire- place. 
-D. D. Its ſliding doors. 
E. F. Small apertures in the fliders. 
G. G. Holes for bars to bear the muffles. 
H. H. H. Iron braces in the forepart of the furnace 
which form grooves for the doors of the fire-plac 
and aſh-hole to flide in. | 
I. The upper pyramidal part of the furnace. 
K. An aperture therein for managing the coals. 
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oo THE PLATES. 
L. The opening at top. 1 
M. The pyramidal cover. 


N. The chimney or end of the ſhaft, on which the 
conical funnel may be fitted. | 

0, O. O. O. Handles for moving the ſliding doors. 

p. P. Ears of the pyramidal cover. ; 1 
N. B. The furnaces, as repreſented in the two laſt 

plates, are not in due proportion to each other. The 


— 


cupelling furnace is much larger than it ſhould be, 


with reſpect to the melting furnace. Theſe dimenſions 
are here given it, only that all its parts might be more 


diſtinctly expreſſed, than could have been done if we 
had made it leſs, 
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